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PUBLIC NOTICES 


PUBLIC NOTICES 








G.LP. RLY. RLECTRIFICATION 
he Director - General, 


el India Store Department, Branch 
No. 15, Belvedere-road, Lambeth, 8.E. 1, 


invites TENDERS for 


FOUR 10,000-KILOWATT TURBO -. ALTER 
NATORS. CONDENSING PLANTS and 
AUXIL TARY APPARATUS 

Tenders due on Tuesday, 20th July, 1026, before 


2pm 
specifications and forms of Tender obtainable from 
the above at a fee of £2 per set, which will not be 





returned 2704 
. ‘ 
he Director - General, 
India Store Department, Branch 
No. 15, Belvedere-road, Lambeth, 8.E. 1, 
invites TENDERS for 
STEEL FISH BOLTS. 
Tenders due 6th July, 1926. 
Tender forins obtainable from the above. 2749 








ssistant Engineer Re- 
QUIRED by the GOVERNMENT of 
PALESTINE for the Pub lic Works De- 


partment Three years’ service, with 
pros pect of permanency. Salary £E£400-25-500 a year 
plus £E50 expatriation allowance and in addition a 
temporary and variable cost-of-living allowance of 
5 per cent. on minimum salary of grade plus £E27 
Free passages. Candidates, unmarried, aged 25-35, 


should have been trained in a Municipal Engineer's 
office and showld have had considerable outside expe 
rience on the construction of roads and buildings. 
and should be competent to take charge of such works 
without trained assistance. Preference given to candi- 
dates holding the A.M.LC.E. qualification._-Apply 
at once by letter, stating age, qualifications and exne 
rience, to the TROWN AGENTS FOR THE 
COLONTES, 4, Millbank, ieoese. 


s.W. 1, quoting M/14973 
oo DRAUGHTSMAN in the Hydrographic 

Department of the Admiralty (18-25, with 
extension for established civil service and waiver of 
upper age limit for men who have served in . 
Regulations and vwarticulars are obtainable 


Westminster, 





(‘ivil Service Commission. 
FORTHCOMING EXAMINATION 


Forces) 
from the SECRETARY. Civil Service Commission. 
Burlington-gardens, London, W. 1, together with the 


form on which application must be made. The latest 
date for the receipt of application forms is = = 


] raughtsman Required 
for NIGERIAN RAILWAY CON 
| CTION for a tour of 12-18 months’ 
service, with possible exjension. Salary 
£480 for the first three years of service, then £510, 
rising to £720 by annual increments of £30. Com- 
muted bush and travelling allowance of £9 a month 
whilst on duty in the Colony. Free passages and 
camp equipment provided Outfit allowance of £60 
en first appointment Liberal leave on full salary. 
Candidates, age 25-40. should have had good training 
in general civil engineering use office work.— 
Apply at once by letter. stating age ei 
and experience, to the CROWN AGENTS F OR THE 
COLONIES, 4, Millbank, London, 8.W. 


M/14156. 
oa APPLICATIONS are INVITED bs 
Minister of Health for APPOINTMENT 
ENGINEERING INSPECTOR 
The salary commences at £600 per annum and rises 
by yearly increments of £25 to a maximum of £1000 
In addition to the salary a bonus, which varies with 
the cost of living, is payable. The appointment wil! 
carry the usual Civil Service conditions as to pension, 





» quoting 
2724 





inistry of Health. 


ENGINEERING INSPECTOR. he 
the 


holidays, &c 

Candidates must be Chartered Civil Engineers. 
having had wide experience in the designing and 
carrying out of works, especially waterworks, 
sewerage and sewage disposal: experience in rein- 
forced concrete construction is desirable Special 
consideration will be given to candidates with an 
Honours Degree in Engineering 

Preference will be given to candidates who served 
in His Majesty’s Forces during the war 

No candidate can be considered unless he is over | 


August, 1926 
be required 


thirty years of age on the Ist 


Successful candidates will to devote 


their whole time to the public service and must be 
prepared to take up their duties without undue 
delay. The beadquarters of the Engineering Inspectors 
are in London. 

Applications should be made on the prescribed form 
which may be obtained from the DIRECTOR OF 


ESTABLISHMENTS, Ministry of Health. Whitehall, 
8.W. 1) not later than the P17 th July, 1926. 2738 





Portsmouth Municipal College. 


MECHANICAL AND CIVIL 
ENGINEERING DEPARTMENT. 
Principal : 
OLIVER FREEMAN, Wh.Sc.. A.R.C.S., 
fead of Department 
R. C, PRESOOS?, — Se. (Tech.), A.M.S.T., 


M.L E. 

AP PUspaTions - INVI ITED for the APrOUST: 
MENT of a LECTURER in MECHANICAL ENG 
NEERING. Salary ~~ A to the Revised ww. 
Seale. Further particulars and forms of application 
may be obtained from the .undersigned, to whom 
applications should be returned not later than June 
30th, accompanied by copies only of not more than 
three recent testimonials. 

. E. CURTIS 


Secretary. 


B.Sc. 


Oftices for Higher Educatio 
xe —- College, Portsmouth, 
2707 


CYounty Borough of St. Helens. 


SUTTION-ROAD PUMPING STATION. 
The Corporation of St Helens y 
receive TENDERS for the RAs LY, DELIVERY, and 
ERECTION of 3 ELECTRIC-DRIVEN PUMPS, each 
capable of delivering 12, boo gallons of water per hour 
at a pressure of 100 lb. per sq. in., together with 
STARTING GEAR, SWITCHBOARD, &c. 
Tenders to be delivered on or before 17th July next. 
Any information required may be obtained on 
application to®the MINK: 
ARTHUR W. BRADLEY, M. Inst. 
Borough and Water a 
She Borough and Water Engineer's Office, 
own Hall, St. Helens, 
18th June, 1926. 





are prepared to 


2737 





(Ff W. TURNER.) 





The Engineer 


a 


PRINCIPAL CONTENTS OF THIS ISSUE. 
ARRANGED FOR CARD INDEXING. 





Metallurgical Supplement. 


New Bridge at Caversham. 


Explosive Reactions in Gaseous Media. 


The Naval Architects in Belgium. — 


Modem Flour Milling A ieeteNo. II. 


10,000 K.W. Diesel Generator Set. 





THE ENGINEER, 25 - 6 - 26. 
THE ENGINEER, 25 - 6 - 26 
THE ENGINEER, 25 - 6 - 26. 
THE ENGINEER, 26. 


THE ENGINEER, 25 - 6 - 26. 





Be of St. Helens. 


Cony 
St. Helens are prepared to 
ve TENDERS for the REMOVAL of the existing 
HEATING SYSTEM and the PROVISION of NEW 
HEATING SYSTEM at the Town Hall, St. Helens. 

Conditions of contract may be seen and plan, par- 
are and form of Tender obtained on application 

on payment of £1, which will be 
returned on receipt of a bona fide Tender. 

Sealed Tenders to be sent in on the form and in 
the envelepe provided not later than the 17th July 
next. 

The Corporation ae mat bind themselves to accept 


the lowest or any er. 
ARTHUR W. BRADLEY, M. Inst. C.E., 
Borough and Water Engineer. 


Town Hall, St. Helens, 
16th June, 1926. 


[the South Indian Railway 
COMPANY. LIMITED. 
The Directors are prepared to receive TENDERS 
for me SUPPLY of :— 
STEEL WORK FOR BRIDGES. 
3 WATER CRANES. 
Specifications SoSclous’ced farens of ‘Tender will bo evaiishle 
w availa! 
at the Comgear'e Offices, 91, Petty France, West- 
minster. & 
Tenders, to_the 
of the South Indian Railway Company, Limited, 
marked *‘ Tender for Steel Work for Bridges,”’ or as 
the case may be, must be left with the un 
os later than Twelve Noon on Friday. the | Oth July, 
do vot bind themselves to accept the 
Tender. 
which — get be returned, 1 be made 
Specification No. + « 5s. for 
each copy 8 =, 2, and of 2s. 64. for 
on 
may be obtained at the offices 
of the Company's Consulting Engineers, Messrs 
Rol Partners, 3, Victoria-street, West- 
minster, 8.W. 1 
A. MUIRHEAD, 
Managing Director. 
91, Petty France, 8.W. 1, 
22nd June, 1926. 2745 


arachi Port Trust. 


2715 





Chairman and Directors 


The Directors 
lowest or any 





E. 
of Karachi invite APPLI- 

















TIC 
THE ENGINEER, 25 - 6 - 26. The Trustees the Port 
eS *. CATIONS for tee POST of CHIEF ENGINEER from 
4 qualified neers ue over 45 ayes < ‘ 
- ” ‘ 6 knowledge and experience in t con 
struction and main of harbour works. 
Shipbuilding Costs. Pay ia ta per month, rising by sanual incre- 
ONY Ts = ments of ‘or proved service to 4 max m 
THE ENGINEER, 25 - 6 - 26. of Rs. is consolidated, and 7 
— 2 3, at any kind will be given. 
not pensionable, but the 
P f f . to the Trustees’ Pro Ndent P in ¥ cuenta of 
v und, in o' 
erformances of Air Heaters. which, under their vale he wil participate Lear 
al a ful Mul - t 
THE ENGINEER, 25 « 6 - 26. Trustess’ rules in force from time to time. 2 
— . residence will be provided, and must be occupied 
we the Chief Engineer on payment of rent at 10 per 
1000-Ton Hydraulic Flanging Press wiAbBllcetloGa with, reterencrs and copiey (whic 
y ging fr ress. will ‘not be returned) of testiinonials. aod stating 
a y . uca tlio! an 
THE ENGINEER, 25 - 6 - 26. other other” duailteations, sand ci civing’ ds detailed particulars 
Chairman, Karachi Port ‘Trust ; 
Municipal Electrical Association—No. I] ag Darou sie. Wat 
4 , —~ f=, 2 On oF before Bist Jul 926. 
, > ey, ED 80 as to reach em on OF y. 1 
THE ENGINEER, 25 -6 . 26. the outer cover being endorsed “* Appointment of Obief 
& candidate is selected from the United 
by P. and O., ist Class B, will be 1 
‘ selected in India. he will be allowed Sret-claas raliway 
and 6! to Karachi, in accordance with the 
Sabeldiary of the ¢ Fundamental Rules , — 
ule 
PUBLIC NOTICES PUBLIC NOTICES T. S. DOWNIE, 
Chairman, Karachi Port Trust. 
Karachi Port Trust Office, : 
Re bert Gordon's College, Frith Urban District Council. 20. 2ih: 
BERDEEN 
rable or javite APPLICATIONS for the | ” The Council invite TENDERS for the SUPPLY and | bey ——s Engineers for Service 
0 ELIVERY of : a NIGERIA. 
HEAD of the MECHANICAL ENGINEERING Ni 
(4) No. 1, 8in. HORIZONTAL CENTRIFUGAL agreement, 20 months in Nigeria, 4 
2. HEAD of the ELECTRICAL ENGINEERING PUMP. electrically driven, complete with monte’ ieare on full Pay if Inpay it the employes 
~ ‘DEPARTMENT. suitable MOTOR, &c. Duty of pump any ay qervien, or half-pay if the employee 
Candidates taunt Ge Vilvestite onnlidsted Ga) Biii- about 1250 gallons per minute to 30ft. lift. | Wishes to terminate the agreement at the end of one 
neering and have had thorough practical training (3) No. 1, 6in. VERTICAL CENTRIFUGAL mmences 
and experiense of instruction in their respective PUMP, electrically driven, complete with ry £275 per anu he 


branches of ——_ Salary £600. 

The Engineeri Department of the College co- 
operates with the University of Aberdeen in providing 
Degree Courses in Engineering. 

A statement of the duties attaching to the appoint- 
ments may be had from the undersigned th whom 
16 copies of letter of application and of testimonials 
should be lodged ae Ae than 12th July. 1926. 

_ McKENZIE. 
2651 Secretary and Registrar. 


ee County of 


PAINTING WORKS. 
ace County Oounell invites TENDERS - 
INTIN 





the ING, &c., of 

ALBERT ADRIDGE, (2) “WANDSWORTH 

@) ROSEMA ING ROAD BRIDGE, (4) BOW BRIDGE. 
LARY B nd CAT AND 


MUTTO BRIDGE. 
BUILDINGS. APPROACH BRIDGES, &c. 

Persons dest. ders for any or al! 
of these works may obtain — 8 + bills of 

quantities. forms of and contract, &c., on 
application to the Chief Engineer of the Council, Old 
County Hall, Spring-gardens, S.W.1, upon payment 
in each case of the sum of £1 by cheque or draft to 
the order of the London County ancil. This 
amount will be returnable only if a bona fide Tender 
is sent in and not subsequently withdrawn. Full 
particulars of the works may be obtained on personal 
application, and the contract documents may be 
inspected re payment of the fees. 

The coptreees will be bound to observe the pro- 
visions of a fair wages clause, the terms of which are 
set out fully in_the instructions for Tender and form 
of contract and in the “ London County Council 
Gaze 


t 
No Tender received by the Qlerk of the Council at 
the County Hall, Westminster Bridge, 8.E. 1, after 
4 p.m. on Monday, 12th July, 1926, will be con- 


sidered. 
Council does not bind itself to accept the 
Tender. 





The 
lowest or any 
GU H. cox, 


MONTA 
2728 Clerk of the London County Council, 





suitable MOTOR, &c. Duty of pump about 
600 gallons per minute to 30ft. lift. 

Full details and specification, general conditions of 
contract, 
d Hind, Engineer and Surveyor to 
the Council, Bexley-road, Erith, on payment of the 
sum of £1 1s., wae amount will be returned on 
receipt of a bona fide Tender and the return of all 


documents. 

Tenders, sealed and endorsed “‘ Tender for Pumns,”* 
wt be addressed to the undersigned and delivered 
on before yg o’clock Noon on Monday, 
5th ‘Gay of Fuis, 

The Council “Y ay bind themselves to accept the 
lowest or any der. 

DOUGLAS 8. TWIGG, 
Clerk. 
Council Offices, Erith, 
17th June, 1926. 2713 





M &zopolitan Asylums Board. 
To ULATING EN tt ged AND 
BOILER COVE 
The Board invite — haha oss _ 


covnnne HOT WATER SERVICE KES at 
QUEEN MARY'S HOSPITAL, CARSHAL 
SURREY 


in accordance with the epecitonticn Bw ug * 
Mr. T. Cooper, M. Inst. C.E., Eng 
peer-in-Chief. 

The pumiaetien and form of Tender may be 
inspected at the office of the Board, Victoria Embank- 
ment, E.C. 4, on and after 10 a.m. on Monday, 28th 
June, and can then be obtained upon payment of a 
deposit of £1. The amount of the deposit will be 
returned only after the receipt of a bona fide Tender 
sent in accordance with the instructions on the form 
of Tender and after the specification has been 


returned. 

Tenders, addressed as noted on the form, must be 
delivered at the office of the Board not later than 
2.30 p.m. op Weduesday, 14th July, — 

G. A. POWEL 
Clerk to = Board, 


2717 





. first passages out and home, and 

medical attendance provided by the Association. 
—Maintenance erection of Cotton 
Ginning and Baling Machinery, Prime Movers, Gas, 

Oil, and Steam E 

ly by letter only in the first instance to THE 
B COTTON GROWING _ sa 
333/350, Royal Exch 27 


PUBLIC NOTICES. (continued) 
Page 2. 








SITUATIONS OPEN, Page 2. 
SITUATIONS WANTED, Page 2. 
AGBENOIBS, Page 3. 
PARTMERGHIPS, Page 2. 
MISCELLANEOUS, Page 2. 
MACHINERY, &«., WANTED, Page 3. 
AUCTIONS, Page 98. 

FOR SALE, Pages 4, & and 95. 
PATENTS, Page 3. 
BUSINESSES and PREMISES 
@or Sale, ete.), Page 08. 
WORK WANTED, Page 8. 
For Advertisement Rates see 

Page 667, Col. 
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PUBLIC NOTICES 


SITUATIONS OPEN (continued) 





Nevier Harbour Board (New 


ZEALAND). 
ESIDENT ENGINEERSHIP 
APPL JC AT HONS are INVITED for 
POSITI 
—— Tiss0 per annum. 
Canvassing members of the Napier Harbour Board 
will disqualify applicants. 


“the above 


Applications to be addressed to the SE TARY 
of the NAPIER HARBOUR BOARD and ivered 
at the Harbour Board Office, a. Now land, 


not later than Monday, Oetober 11th, 

A copy of the conditions can be y Oe from 
the Board's London Agents, Messrs. W. and A 
McArthur, + hom 18/19, Silk - street, CHopiente. 
London, E.C. 


Weep Australia.— A pplica- 


TIONS are INVITED by the Agent-General 





OREMAN REQUIRED, to Take Charg® of Mill- 

wrights and Machine Tool Repairs in large 

general engineering factory, London district. Must be 

fully experi in this clags of work and used to 

men.— Address, mating age, full details 

of experience, with names Of firms and dates, also 
. 2604, The Engineer Office. 2604 4 





ERMANENCY for ( po 
our 4 J. SuITH” 2a, 
4 


ae 





SITUATIONS WANTED 





Inspection ren 
SEEKS SITUAT tien, pace testin 
billets. bare. &c.: district 
Ref.—Address, P2034, The Engi- 
P2034 B 


AD SEEKS i 20 Years" 
a 


Hoy steels, thous 
Moderate salary. 
neer Office 


SITUATIONS WANTED (continued) 


PARTNERSHIPS 


—_—. 
— 





C BRTRIPUSALS.- SPGIEEES. Experienced in De 


sign, — a: and sales of electrically driven 
centrifugals, 0 4 at LIBERTY.—Address, P2036, 
The Engineer Office P2036 B 


Ms ENGR 





‘'H. - Ist Glass B.O.T. Cert., DESIRES 
-OST, home or abroad. Good knowledge 
refric.. turbines, recip. fiers; age 26, single. 
Address, P2020. The Engineer Office. P: 2038 B 


OUNG MAN (21), Good Character, B.Sc. (Oly. 
Evg.), DESIRES OPENING in Civil Engineer. 
ing (any branch). Low sal. if suitable posit 
av —. A ememennds Address, P2035, The Engi- 
neer O P2035 B 


V JORKS ENGINEER, M.I. DESIRES 
C 








Mech. E., 


— 
N Hagalient OPENING is Presented for a GENTLE. 

i MAN moderate a to take a SEAT 
on the BOA of a well-established company 
(Government contractors) manufacturing high-grade 
engineering speciali To one having & connection 
wil railways, endinecring |v works, foundries, ship. 
ards, motor works, exporters &e.. a unique oppor. 
tuntty exiats to rapidly develop the existing business, 
r his own control, if desired.—In the first 
instance enquiries should he addressed . Bs 1219, 

Eatrepreneurs, Ltd., 7, Queen-street, E.C. 





—___. 

N OPPORTUNITY OFFERS to ACQUIRE 4 
f CONTROLLING INTEREST (or would seij 
Outright) in an old-established General Engineering 
eR Business in India, with extensive cop 
nections 


IANGE. Present position John Harper and well equipped, and with good prospects for 
Co., Ltd., Willenhall, 20 years. Responsible entire | ¢*tensions. Full particulars given in confidence to 
reconatruct ns tabla’ and maintenance wor bona fide principals only.—Address, 2744, The Engi. 
and plant. Latest practice melting and neer Office. 2744 © 





hyd. and pneu. machinery, sand blasting, heat treat- 
ment, a — dust collection, stamping, pressing, 
ting, &c. Complete lay-out for heat- 





Western Australia for THREE STRUCTURAL 
: 'NGIN EERING DESIGNING DRAUGHTSMEN _ for 
the Way and Works of the Western A 
Government Railways. 
lary. Class © £424 per ——. 


range £304 t 

Applicants must be thoroughly ve in the details 
of timber, steel and masopry construction, including 
reinforced concrete. 

Transport allowances: single man, £75; married 
man, £150; married man witb y. £200. Salary 
to commence from the date of taki up duty in 
Western Australia. Should the successful applicants 
voluntarily relinquish their respective positions 
befere the expiration of twa years from the date of 
appointment they will be called upon to refund the 
amount of transport allowance. 

Applicants must state age and whether married or 
single. Applicants should not = oe 40 years of age. 

foena accompanied testimonials 
refere! t reach the AGENT- GENERAL 
WESTERN ts STRALIA, Savay House, 316-116, 
Strand, Londen, W.OC. 2, not later than 12th July, 


1926. ws 








SITUATIONS OPEN 
COPIES or TESTIMONIALS, 20, ORIGINALS UNLESS 


SPECIF re 








Wy4nsirE D AT ONCE by Consulting Engineer, 
capable ASSISTANT. experienced tu Sewerage. 
Sewage Disposal and Water Supply Works. Par- 
ticulars experience, age, salary required, copies testi- 
monials, &c.—Addresas, 2718, The Bugineer Office. 

2 


WwW 


Charge of Drawing and Eetanan 
leading Firm of Boi 

neers. Must be fully experien 
making works drawings for Ht 
Panke up te 120ft. dia.. 
Plant, Digesters. $e. tana 

and Electrically Welded 
a ork. State age. salary. ARE 

by. whieb wall be treated in the minichest co. 
Address, 2730, The oe | Office. 





ANTED, First-class ENGINEER. with 4 3 
reial 5 


practical and comme! 








PROGRESSIVE FI bay have «a 
ris their Epei- 


y ¥ “a oe - an Ten 

neering Sars muat have e 
rience in Main Drainage, 8 be of - 
posal, W. ater Supply, di. o-. = ed Wor &e. 
Age about 25.—Full particw supplied to 
suitable applicants by Mesers. AD AMS- BLICcs, 
Ltd., ¥ork, to whom all enquiries should be Ly 

A 





ey ENGINEER REQUIRED for Construction 
of Port Works abroad. Must have con- 
siderable experience in the design and construction 


especially deep-water wharves ; 


vising RB ~~ 
ited rticu 


of Harbour Works, 
also capable of diving and -” 





operations.—Applications, with 

of experience, to be sent to oo 3165, c/o Brown's, 

39, Tothill-street, 5.W. 1. 2709 a 
JNGLINEER.—WANTED IMMEDIATELY. » Ee 
4 Fienced CONSTRUCTIONAL ENGINBE Steel 


and Cenerete, to Aet as Superintendent 5 con- 
struction of large cold store, Ss State expe- 
rience, knowledge of German and salary 
req uired.—Address, P2018, The Rastaee . - 

MB A 





I EPRESENTATION REQUIRED by Company 
having sole patent rights for a speciality used 
hy all steam users. A high-class article fully guaran- 
teed as to efficiency and already adopted by Govern- 
ment Departments, leading industrial works. 
Applicants should have some 
ship would be considerable asset. This fs an oppor- 
tunity with unlimited possibilities for advancement 
with growing concern. ddress, 2742, The Engineer 
Office. 2742 a 








\ TANTED for Lancashire District, PRAUGHTSMSE, 

thoroughly acquep pted with oO 
Mechanical Parts Electric Wh -— Address. 
size of the 


stating age, details of experience, 
largest equipments dealt Prith. + hy salary sygaized. 


2495, The Engineer Office. 


V hawt for the Nort Midlands. a 3s Good MECH. 
ANIOAL DRAUG: AN, with experience in 
Cement and Orushing stating 
ai liberty, 
2606 A 





experience, salary required. 
2808, We Engineer Office. 


HEATING AND VENTILA 
CARABLE DRL ae gee 


fully experienced o age ti- 

ene, ee. orton ons oad ry 

required, ge a 25. Vic- 
toria-street, 8 ¥. P2028 A 
er 

’ Or DRAUGHTSMAN REQUIRE t Have 

good theoretical and practical tra “A n High- 

speed Engines, Turbines, Condensing Plants aud Lay- 








outs. Koowledge of Internal Combustions an advan- 
tage but not essential. Good organiser. Give full 
particulars of training and experience, age and salary 
expected lessrs. BROWETTI, LINDLEY and CO., 


l.td., Patricroft, Manchester, 2729 a 





| RAUGHTSMAN REQUIRED by London Enpgi- 
neers for detailing Elevators and Conveyors.— 





Address, stating age, experience, salary, and a 
copies references, 2743, The Engineer Offlee. 2748 1 
I RAUG HTSMEN. — REQUIRED TEMPORARILY 
by the Southern Railway Sera at their 
Eastleigh Works, 2 competent RAIL CAR- 
RIAGE DRAUGHTSMEN. Applicants =F have 
had good oe rience in Carriage Body Construction. 
Apply iving details of past experience, to the 
‘ HIEF MEC HANICAL ENGINEER, Southern Rail- 
way, Waterloo Station, London. 2733 a 





Dp» AUGHTSMAN.—WANTED IMMEDIATELY in 
London, a capable DRAUGHISMAN, accus- 








tomed to designing and detailing Structural Steel 
Work. One accustomed to taking off quantities pre- 
ferred.—Apply, giving particulars of experience, 
nlary required, and when at liberty, Bex B. “ 4, 
care Jackson’s, 19, Cullum-street, E.C. 3 27 
| EADING DRAUGHTSMAN REQUIRED for Sec- 
4 tion of Drawing-office ane witb Turbo- 
compressors and Exhausters.—Applicant# must give 
full details of career, qualifications and salary desired 
to REAVELL and COMPANY, Ranelagh Works, 
Jpswich. 2725 a 
‘TRUCTURAL STEEL WORK.—Thoroughly 


Ex 

perienced and competent DRAUGHTSMAN RE- 
Qu TIRED (London district), capable of duigniag and 
detailing all classes of Structural steel ork for 
Buildings and carrying through contracts without 
supervision. State full experience, age, and salary 
required,— Address, 2731, The Engineer Office. 2731 a 





YHOROUGHLY Experienced REINFORCED CON- 
‘I CRETE and STRUCTURAL PTAEL DRAUGHTS.- 
MAN REQUIRED IMMEDIATELY. Preferably with 
Power Station experience. Apply, atating age, expe 


rvence, salary required, and copi testimonials 
tate when at liberty.—Apply, Moz 3173, o/u 
Brown's, 39, Tothill-street 8.W. 1. 2741 a 





M, BYST. C.E,, CHARTERED CIVIL ENGINEER, 


‘ 36. with 1% mechankal and public works 
experienee, shortly finishing public works contract, 
Dd aw we hg POST where an all- 
round ex the ability to organise and 
control large staffs —* needed, or as Assistant to 
Consulting Engineers.—Address, P2039, The Engineer 

ffice. P2039 B 





N OPPORTUNITY.—PRODUCTION ENGINEER 
(34) DESIRES OPENING offering responsibility, 
taken control, modern works organisation, planning, 
tool design, shop, rate fixing, &c., high-claas ue- 
tion. Address, P2021, The Engineer Office. P2021 8 








Ren. 
gas 


HARGE ENGINEER and MILLWRIGHT. 
erection ~~ main machinery, steam and s. 
engines. elec now. yould work or superv 
Reis BISHOP, 12, St. Germatns-road.  - 23. 
2041 B 





NGINEER (33) DESIRES PERMANENT POST. 
Six o'clock man, 17 years’ pract. exp. erection, 
marine hydraulic engineering, factory lay-out, central 
heating. briquette manufacture, maintenance, &c 


Excellent references.—Address, P2038, The Engineer 
Office. P2038 B 





| pyr: eg (35, Single) WANTS WORK. Home or 

sea experience, power Station, tur- 
bineg, water-tube boilers, oil fuel, and general repair 
work. Good references, not afraid of work.—Address, 
P2032, The Engineer Office P2083 B 





ing, Nghting. pumping, air compressing, electric 
group driving tools, electric transport oad labour 
saving, gas and coal stoves agd furnaces. fe expe- 
rience transmission and gearing, steam and mech. 
draught and water softening plant economies, D.O., 
buildings and steel work. Life abstainer. Strictest 
investigation and highest refs.-Address, 2702, The 
Engineer Office. 2702 B_ 


Ore HBUILDER (23) REQUIRES PROGRESSIVE 
ITUATION ; 





good proton’. technical and 
drawing know eee. —G. SMITH, 12 Stewart-road, 
Stratford. E. __—s P1968 B 





PARTNERSHIPS 


IF YOU ARE SEEKING 
A PARTNER or PARTNERSHIP 


or wish to buy or sell a 


BUSINESS or WORKS 
Write: 
WHEATLEY KIRK, PRICE & CO., 
46, Watling Street, 
London, E.C. 4. 
Established over 70 years. 














——|_ = CONCERN, Established 1839 (now 
4 private limited Pepe \e North of England, 
REQUIRES ACTIVE DI TOR with experience of 
engineering and neral business ability, leo capital 








up to £10,000. Ht information will be given regard. 
ing company. 

Apply in first instance, stating fullest particulars 
to JOSEPH W. SHEP HERD, Incorporated Account. 
ant, 78, King-street, Manchester. 2706 « 

MISCELLANEOUS 
ES eaun DRAUGHTSMEN and TRACERS 
EQUIRING eosreiaes or desiring to improve, 


rendered. — 
Engineering Special. 
P2031 1 


rite for particula: of assistance 
STAFFORD 0’ BRIEN. on 0., 
8. 1. 





ists, 66, Victoria-street 

ae and COMMERCIAL POWER UNIT, 
PATENT FOR SALE. Most successful demon 

stration. Great sitbestton in weight and cost, 


Unique turning capacity, unequalled as lorry, Can 
perform any farming operation. Fullest particulars, 
Address, P2030, The Engineer Office. P2030 1 
CLOTH WIPERS. Guara: 
Stecks held in London for 
immediate delivery. Goods packed for export. Trade 
supplied for re-sale.--Enquiries, 123, Latimer-road, 
W. 11 Park 4650 P2040 1 


Fer contiauation of Small Adver- 
tisements see page 3. 
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Production Tools which can be seen in our Showrooms at 


26/28, Charles Street, 


*Automatic Lathe (second operation), 


(1 minute from Farringdon Street Station) 


INCLUDE: 


& swing. 


*Vertical Turret Lathes, 36’ diam. 
*Rotary Vertical Surface Grinding Machine, 2% diam. 
Cylindrical Turret Lathe, 14” bore. 
Continuous Vertical Milling Machine, 28’ diam. 
Maaufacturing Lincoln Type Milling Machine, 36" feed. 

Thread Milling Machine, 4” capacity. 

*Automatic Threading Lathe, 114’. 
*Pinion Gear Cutting Machine, Magazine Feed. 


* In operation. 


26/28, Charles Street, London, E.C.1. 





*Precision Automatics. 


Hatton Garden 


*Plain Grinding Machine, 12” x 60’. 
Horizontal Boring Machine, 3}” spindle. 
*Universal Radial Drilling Machine. 
*Cylindrical Internal Grinding Machine. 


SELSON 


ENGINEERING CO., LTD., 
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The William Froude Tank. 


THE annual report of the Advisory Committee for 
the William Froude national tank shows that during 
1925, in spite of the acute'depression in the shipbuild- 
ing world, there was only a small diminution in the 
number of tests carried out on ship forms and pro- 
pellers for private firms. Such tests absorbed 34 per 
cent. of the total time of the staff. In all, thirty-six 
models, representing twenty-three different designs, 
were tested for mercantile firms. The models tested 
represented Cross-channel steamers, large Atlantic 
liners, intermediate and cargo steamers, shallow 
draught vessels, and large oil tankers. Of the designs 
submitted for testing four were of obviously bad 
form, and were modified before being tested. The 
percentage reduction of power for propulsion in these 
four cases was large, but cannot be definitely stated. 
Five other designs were improved by a reduction of 
over 7 per cent. in the power required for propulsion at 
service speed, the improvement in four out of the 
five cases being effected without change in the prin- 
cipal dimensions. Two of the designs were improved 
by a reduction of over 14 per cent. without affecting 
the principal dimensions or displacement. During 
the year the engineers of the Office of Works examined 
the walls of the tank as a precautionary measure. 
They have now been standing for fourteen years, and 
it is satisfactory to learn that they are still in good 
condition. For the past five or six years the pro- 
vision of additional tank facilities has been under 
consideration, particularly in view of the great in- 
crease of high-speed work involved in the testing of 
seaplanes and flying boats. The question of building 
a new tank to allow full development in this direction 
is now before the Government departments interested 
in the proposal. While the response made to the 
appeal of the Institution of Naval Architects for 
contributions to the research fund of the tank was, 
in conjunction with a sum of £1000 received from 
the Chamber of Shipping, almost sufficient to meet 
the requirements for the year, the Tank Committee is 
still not relieved of financial embarrassment, and there 
is a need for the research funds to be obtained in 
future in a more stable manner than has been the 
case in the past. 


New Canadian Pacific Liners. 


As foreshadowed in our Journal note of last week, 
orders have been placed for two “M.”’ class liners 
for the service of the Canadian Pacific Railway. It 
is understood that nine firms tendered for these vessels. 
The contracts have been awarded to John Brown and 
Co., Ltd., Clydebank, and William Beardmore and 
Co., Ltd., of Dalmiur. As stated in our previous 
note, high-pressure turbines working at 350 1b. per 
square inch, and a combination of Yarrow and Scotch 
boilers, will be installed. The principal dimensions 
of the vessels are given as 585ft. between perpendicu- 
lars, 75ft. beam, and a draught of 27ft., with a gross 
tonnage of approximately 18,000. Accommodation 
will be provided for about 1600 passengers, and each 
vessel will have a cargo capacity of 4000 tons. The 
ships are to be delivered in the early part of 1928. 


Profit-Sharing in 1925. 


Dertarts of the operation of profit-sharing and 
co-partnership during the past year were published 
last week by the Ministry of Labour. Full particu- 
lars are not available in every case, but 246 firms of 
all trades were known to have in operation 252 
schemes, in which 190,700, out of a total of 397,700 
employees, were eligible to participate. Of these 
schemes, thirty-six, with 18,300 participating work- 
people, were connected with the engineering, ship- 
building and other metal industries. Full statistics 
are given of 190 schemes in operation in all trades, 
covering a total of 161,300 employees, of whom each 
received an average bonus of £9 13s. 7d., or 5-3 per 
cent. additional to their earnings. In the previous 
year 183 schemes paid an average bonus of £8 2s. 1d., 
or 4-9 per cent. In the engineering and shipbuilding 
group of trades twenty-four schemes declared a bonus 
during 1925 to each of their 16,100 participating 
workpeople of £2 1s. 2d., or an average addition to 
their earnings of 2-1 per cent. These figures com- 
pare with an average bonus of £1 9s. 10d., or 1-4 per 
cent., paid to 14,415 employees under twenty-four 
schemes in operation during the previous year. It 
is stated, however, that in 1925 no bonus was paid 
in nearly one-half of the schemes in this group. Among 
the eight schemes started during 1925 was one by a 
coal and iron mining and chemical manufacturing 
firm, employing about 14,000 workpeople, and another 
bya firm engaged in the manufacture of chemicals 
and allied materials, with 12,500 employees. Under 
both these schemes shares are issued to employees 
on favourable terms. Such schemes, however, do 
not come within the strict definition of profit-sharing. 
In a third case a shipping firm, employing 4400 men, 
receives deposits from its employees carrying 5 per 
cent. interest, and allows a supplementary payment, 
varying with the dividend on the company’s stock. 


one of which was connected with a gasworks, employ- 
ing 143 workpeople, the reason assigned being that of 
amalgamation with another undertaking not practising 
profit-sharing. This scheme had been in operation 
for seventeen years. The figures quoted relate solely 
to schemes in operation in ordinary commercial and 
industrial concerns. For the first time since these 
reports have been issued the Ministry ‘includes a 
section on profit-sharing in co-operative, productive 
and distributive societies. This account, however, 
consists only of a general summary, and, as it differs 
widely from the figures for 1924, published in January 
of this year by the Co-operative Productive Federat- 
tion, further information must be awaited before 
useful reference can be made to this section. 


An Immense Turbo-Generator. 


WE are informed by British Brown-Boveri, Ltd., 
that the American Brown-Boveri Electric Corpora- 
tion has just obtained an order from the United Elec- 
tric Light and Power Company, New York, for a 
turbo-generator designed for a continuous output 
of 160,000 kilowatts for the Hellgate Power Station. 
This plant will be about three times as large as the 
biggest turbo-generator set yet built and put into 
operation, and the order for it was secured against 
the keenést American competition. The reason for 
a set of such immense size being ordered is to be found 
in the great value of floor space in and around New 
York. The problem involved getting a plant of the 
greatest possible capacity into the space still avail- 
able in the Hellgate Power Station, amounting to 
67fit. by 39ft. The set on order will be of the cross 
compound type, having one high-pressure cylinder 
running at 1800 revolutions per minute, and one 
double-ended low-pressure cylinder running at 1200 
revolutions per minute, driving respectively genera- 
tors of 75,000 kilowatts and 85,000 kilowatts wound 
for 13,800 volts. 


The Technology of Oil. 


Ir is appropriate that, at the present moment, 
when manufacturers are seeking the assistance of oil 
fuel until Such time as there are again adequate 
supplies of coal, the opening should occur of the first 
department of a British University devoted entirely 
to the study of oil. On the 19th Sir John Cadman, 
chairman of the Advisory Board on Oil Engineering 
and Refining, formally opened the new Oil Engineer- 
ing and Refining buildings at the University of Bir- 
mingham. It should be pointed out that this is not 
the first venture in oil engineering which has been 
made at Birmingham, as for several years past in- 
struction in the practical processes of deep drilling 
has been given in the University grounds. The new 
development is, however, concerned principally with 
the technical and chemical sides of the industry, and 
has the support of five of the large oil companies, 
which together have subscribed £113,000 for the 
purpose. Other universities give instruction in oil 
engineering and refining, but Birmingham is, we 
believe, the first at which the student can study both 
the practical and the theoretical sides of the subject. 
The new buildings provide accommodation for two 
laboratories, one for research and the other for the 
junior students, a lecture theatre, a museum, a draw- 
ing office and various class rooms. There are, also, 
out in the grounds three typical full-sized drilling rigs, 
with which some thousands of feet of hole have already 
been drilled. The whole establishment is under the 
supervision of Professor A. W. Nash, under whom is 
an adequate staff of assistants. 


The Autogiro-Windmill Flying Machine. 


Last Saturday, June 19th, the first Cierva autogiro- 
windmil) flying machine built in this country to the 
order of the Air Ministry, was successfully tested in 
flight by Captein F.°T. Courtney, at the aerodrome 
of the builders, A. V. Roe and Co., Ltd., Hamble, near 
Southampton. Several other machines on the autogiro 
principle are being built or will be built in this country 
for the Air Ministry, including some two-seaters. 
One of the machines will be fitted with a 50 horse- 
power light aeroplane engine, while another, it is 
understood, will take the form of an autogiro bomber. 
The machine tested on Saturday is equipped with a 
Clerget engine of 130 horse-power instead of the 110 
horse-power Le Rhone engine of the machine demon- 
strated at Farnborough last autumn. While no 
important modification in the design has been effected, 
the new machine has been more carefully constructed, 
and instead of being more or less adapted from aero- 
plane parts, has been built as an autogiro from the 
start. The principle of Senor de la Cierva’s invention 
was described and the first machine illustrated in 
our issue of October 23rd, 1925. It will be recalled 
that sustentation is obtained from a four-bladed 
windmill rotating over the pilot’s head in a more or 
less horizontal plane. The windmill is not engine- 
driven, but receives its motion from the forward 
movement of the machine as a whole, which movement 
is communicated to it by an ordinary aeroplane engine 
and tractor screw. Each windmill blade is hinged 
separately to the central support, and as the windmill 
rotates the wings flap upwards and downwards 
through a short range under the resultant of the cen- 
trifugal force and lift experienced by them. Other 





Five schemes were discontinued during the year, 





countries, notably France, the United States and 


Japan are interested in the invention, and experi- 
mental machines for their use are to be built in this 
country by the Cierva Autogito Company, Ltd, a 
firm of which Mr. J. G. Weir, Senor de la Cierva and 
Mr. H. K. M. Kindersley, are the directors, and of 
which Captain Courtney is the technical manager. 


Reconstruction of U.S. Battleships. 


PARTICULARS are now available of the changes 
which are being made in the six oldest battleships 
of the United States Navy, with a view to increasing 
their fighting efficiency. The vessels in question 
are the New York, Texas, Arkansas, Wyoming, 
Florida and Utah, which were laid down in 1909-11. 
All are being converted from coal to oil fuel, and 
new boilers are to be installed. Additional armour is 
to be worked into the protective deck, and bulges 
are to be fitted along the water-line. With the adop- 
tion of a new system of fire-control, it has been found 
expedient to substitute tripod masts for the lattice- 
work structures which have been for so long a feature 
of the larger American warships. Experience has 
shown that the tripod provides a more rigid and 
stable platform for the delicate instruments used for 
controlling fire than does the lattice type of mast. 
The American Navy has, therefore, decided in favour 
of the form of mast which has been standardised 
in the British service for twenty years. When the 
Texas emerges from her refit her appearance will 
be entirély changed. She will have only one funnel 
instead of two, and a heavy tripod foremast of the 
British pattern, surmounted by a director tower, 
will take the place of the former cage mast. A light 
tripod mainmast for signalling purposes is stepped 
between the third and fourth turrets. On the crown 
of the third turret an aeroplane-launching catapult 
will be fitted. The New York, a sister vessel, is being 
modified to the same design. It is proposed, as funds 
become available, to refit other vessels and equip them 
with bulges, additional armour, and tripod masts. 


The Electricity Bill. 


THERE was a large attendance of members of 
Standing Committee C of the House of Commons 
when it met again last Monday evening to consider 
the Electricity (Supply) Bill. The Attorney-General, 
Sir Douglas Hogg, and the Minister of Transport, 
Colonel Ashley, were in charge. The Bill has forty 
clauses, and although many parliamentary days 
have been occupied in discussing the measure, only 
the seventh clause was reached when the Committee 
adjourned until Tuesday morning. Pages of further 
amendments have already been issued, and it is ex- 
pected that the Bill will not get through the Com- 
mittee until next month. The Labour members 
were well to the fore in moving amendments, and 
although they challenged several divisions, on each 
occasion they met with no success. On Tuesday 
morning Colonel Moore-Brabazon, Parliamentary 
Secretary, Ministry of Transport, moved an amend- 
ment to clause seven to secure that owners of a selected 
station shall be under the obligation “to operate 
the station so as to generate such quantity of elec- 
tricity at such rates of output and at such times as 
the Central Electricity Board may direct, and to 
conduct such operations with due regard to economy 
and efficiency.”” He said that he moved the amend- 
ment to meet the proposal that had been made on 
the Government side. It was felt that whether a 
station was municipal or belonged to a power com- 
pany, no stranger should be allowed to decide how 
the station should be run. 


The American Society for Testing Materials. 


ALTHOUGH the objects and duties of the American 
Society for Testing Materials are not strictly identical 
with those of the British Engineering Standards 
Association, the work of the two bodies is sufficiently 
similar to render the American Society's method 
of recruiting its finances of interest here, particularly 
in view of the difficulties which our own Standards 
Association continues to encounter in obtaining the 
requisite financial support for its valuable work. 
From the annual report, just received, of the American 
Society’s Executive Committee, we learn that addi- 
tional support is necessary in order that the Society 
may be placed in a better position to publish the 
constantly increasing volume of important data 
embodied in its reports and papers. To secure that 
support it is proposed that a fund should be started 
to which annual contributions will be accepted from 
the industries, producing or consuming, that derive 
benefit from the work of the Society. This fund 
will be considered as capital, and the income from 
it will be applied as determined by the Executive 
Committee. The fund will‘also receive the assistance 
of a 10 dollar entrance fee for members and a 5 dollar 
entrance fee for junior members. The Committee 
believes that the work of the Society in the establish- 
ment of standard specifications and methods of test 
and in the promotion of knowledge of engineering 
material profits industry generally to an extent far 
in excess of the annual 15 dollars subscriptions at 
present being received. It suggests that industrial 
firms interested in the Society's work should be invited 
to contribute to the fund in sums ranging from 50 
dollars to 250 dollars, the second named figure to 








be the maximum accepted from any one firm. 
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New Bridge Over the Thames at 
Caversham. 


THE new bridge at Caversham over the river Thames 
supersedes a wrought and cast steel structure which 
was erected in 1869, and had spans of 63ft. carried 
upon cast iron cylindrical piers, the island near the 
centre of the river being utilised as a support. Re- 
strictions had been put upon the loads crossing this 
bridge for some years, owing to its deteriorated con- 





The total length of the whole structural work is 
| 457ft. 6in., the width between parapets 56ft., with a 
| carriageway of 32ft. and two footpaths of 12ft. each. 
|The parapets of the approaches are in reinforced 
concrete and the parapets to the bridge in Aberdeen 
granite. 

Architecturally, the whole idea was to develop 
and exhibif the special characteristics of concrete— 
the principal material used—and instead of the more 
usual method of obtaining relief by overhanging 
cornices, dentils, &c., to obtain the end in view by a 
series of set-backs from the lower portions upwards. 


| 
| 
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- Expansion Joint 
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FIG. 1-—-LONGITUDINAL SECTION THROUGH NEW REINFORCED CONCRETE 


dition. In 1913, under powers conferred by the Read- 
ing Corporation Act, L. G. Mouchel and Partners, 





p- —449" — —-4 


The architectural treatment was considerably ham- 
pered by the conditions imposed by the gradients 


level and projects on either side of the bridge in the 
| form of promenade bays projecting 33ft. 6in. from the 
line of the bridge parapets and 26ft. 3in. wide. 
| Towards the extremities the decking steps down 
| $ft. 6in. in order to afford to the pedestrians’ better 
views up and down stream. 

The parapets of the upper deck are in Aberdeen 
granite and of the lower deck in reinforced concrete 
to preserve the general architectural lines of the 
structure. A reinforced concrete cantilevered stair- 
way is carried down the north face of the east pro- 
menade bay to give access to the adjacent island. 


0.0. 
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BRIDGE AT CAVERSHAM 


Ducts are provided under the footpaths for the 
| accommodation of water, gas and electric mains, the 


Ltd., of 38, Victoria-street, Westminster, specialists | necessary—1 in 30 on the Reading side and 1 in 24/ pavement slabs being reinforced to form the decking 
in the Hennebique system of reinforeed concrete, | on the Caversham side—which could not be altered | over these ducts. The cambers to the road are formed 
were appointed as engineers for the reconstruction of | on account of pre-existing buildings, and also on/in ordinary concrete laid on top of the reinforced 
Caversham Bridge and the construction of Reading | account of the Thames Conservancy’s requirements as | concrete, and the road surface is finished in tar- 


Bridge. The Reading Bridge was started in 1922 and 
completed in 1923, and has a single arched span of 
180ft., the largest span in reinforced concrete in this 
country up to this date, although the same engineers 





| to head room. These obligatory conditions tended 


towards heaviness and lack of space in the spandrils, 
but the drawbacks were met by special considera- 
the 


tion and treatment, rather short columns 


THAMES 


| macadam, the actual formation of the road coming 
under the direction of the borough engineer, Mr. A. 8. 
Parsons, M. Inst. C.E 
The bridge, two of which are given 


views on 
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Valley Hotel 


Passage 



































~ ‘ ; 4 a. , Wanholes =H | j 
isi /SGutty x i Cully = 
CAVERSHAM ROAD xpi 3 s __ __.__ ie § BRIDGE STREET 
ae i$! ie Gully 1 i = 
a is} i aa manholes Manholesy i 
eG er : 
; 's [ sae 
, la 
: / [ Boat 
| House 


THE Engineer 


are now dealing with a bridge over the Tweed at 
Berwick which has larger spans. 

In 1923 and 1924 the Ministry of Transport was 
approached and agreed to assist by grants in the 
erection of the new bridge at Caversham. Tenders 


were obtained, and that of Holloway Brothers 
(London), Ltd., was accepted. 

A brief description of the work is as 
follows :— 

Approach roads contained between reinforced 


VAshphaite 





cr” 


“ 
Tre Encinec 


FIG. 3—CROSS SECTION OF THE BRIDGE ON 


concrete retaining walls run up towards the bridge | crete abutments carried about 20ft. below water | however, was needed before a comprehensive investi- 


on either side of the river. Massive abutments and | 
pylons in concrete are constructed on the two banks, | 
and a further massive abutment has been constructed | 


FIG. 2—PLAN OF THE BRIDGE 


in the spandrils being relieved at their tops by 
concrete enrichments, swags, medallions, &c. 
The theoretical loading adopted as a basis of the 
design is the standard loading specified by the Ministry 
of Transport, consisting of trains of 20-ton tractors 
followed by 13-ton trailers, and giving a possible 
total rolling load upon the bridge of 850 tons. 
Structurally, the two-arched spans consist of six 
reinforced concrete ribs, each designed upon the 
elastic principle, fixed at the end in heavy mass con- 
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LINE A-A IN FIG. 2 


level. The arches are surmounted by reinforced con- 
crete columns carrying a reinforced concrete decking 
consisting of beams and slabs, except over the crowns 
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page 666, is one of the largest structures of this 
| type in the country to be carried out in reinforced 
concrete. The cost was something under £70,000. 
| His Royal Highness the Prince of Wales consented 
to open the bridge on May 12th, but the ceremony 
| was put off on account of the general strike. As, 
| however, the bridge was badly needed, it was thrown 
| open to traffic. The Prince has kindly consented to 
| unveil to-day the commemoration plates fixed on 
the inside of the pylons of the south span. 








Explosive Reactions in Gaseous 
Media. 


On Monday, June 14th, a general discussion on 
Explosive Reaction in Gaseous Media was held, under 
the auspices of the Faraday Society, at the Institution 

| of Mechanical Engineers. The programme was divided 
into two parts, in the first of which explosive reactions 
were considered generally, and in the second in refer- 
ence to internal combustion engines. It is the usual 
practice of the Faraday Society, on such occasions, 
to invite experts in the particular subjects under dis- 
cussion to preside, and accordingly the Chairmen were 
Professor H. B. Dixon, F.R.S., and Sir Dugald Clerk, 
F.R.S., for Part I. and Part II. of the discussion 

| respectively. 

The symposium was opened by Dr. W. E. Garner, 
who gave a brief general survey of the subject. He 

| traced the study of gaseous explosions from its be- 
ginning in 1777, when Volta discovered that a mixture 
of hydrogen and air could be exploded by an electric 
spark. The incentive of an urgent industrial problem, 
| that of the occurrence of explosions in coal mines, 


gation of gaseous explosions was undertaken. It 
was carried out by Sir Humphrey Davy, and resulted 
|in the perfection of the safety lamp. The author 





in the place of the island which originally existed near | of the arches, where a solid reinforeed concrete slab | then surveyed the contributions made to the study 


the middle of the river, but which has now been 
demolished. These three abutments are connected 
by a two-arched bridge, having an angle of skew of | 
78 deg., and clear spans of 126ft. 4}in. and 106ft. 44in. 
on the Reading and Caversham sides respectively. | 


with no beams is provided. 

Above water the central abutment has recejved 
special treatment. Practically the whole area of 
the original island is enclosed by a massive reinforced 
concrete structure, which is decked over at bridge 


| of the subject by the many outstanding workers in 

| this field, and its complexity was illustrated by a 

diagram, the purpose of which was to show the inter- 
relation between the various factors which were opera- 
tive in gaseous explosions. 
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A group of four papers was then 
Summaries of them are given below :— 


presented. 


THe Ienrrion Pornt or Gases. 


By Professor H. B. Drxon, J. Harwoop, and W. F. 
Hiearns. 

This paper described experiments carried out by 
the authors on behalf of the Safety in Mines Research 
Board. The experiments were concerned with the 
determination of ignition points of gases by the adia- 
batic compression and concentric tube methods. The 
method of adiabatic compression suggested by Nernst 
and carried out by Palk, while giving approximately 
correct results for mixtures which, like electrolytic 
gas, very rapidly self-heated, and in which the flame 
soon developed the explosion wave, failed to give the 
ignition point of more slowly combining mixtures, 
such as hydrogen, with a large excess of oxygen or 
with air. It was necessary therefore to arrest the 
piston mechanically when the ignition compression 
was reached in order to obtain the ignition points of 
such mixtures. Another source of error affecting 
particularly slow-firing mixtures had been pointed 
out by Tizard and Pye. If the piston were only 
arrested and not held in place when the ignition com- 
pression was reached, the gas, during the self-heating 
pre-flame period, might do work against the piston 
and so be cooled. Especially might that happen when, 
owing to the sudden collision of the steel head of the 
piston with the steel collar that stopped it, there was a 
tendency for piston and weight to rebound. This 
error had been corrected in two ways :—(1) A lead 
cylinder placed on the piston head was held between 
the weight and the piston until the latter was stopped 
by the collar; the momentum of the weight then 
squeezed the lead into a flat disc, maintaining the 
pressure on the piston while strong clamps slid over 
the top of the weight and held it at its lowest point. 
2) In the second, larger, apparatus, the toggle joint 
of Ricardo had been utilised to hold the piston in place. 

In the experiments with the concentric tube, the 
apparatus was altered in two essential points, since 
the time lag between the commencement of self- 
heating and the actual inflammation was so con- 
siderable. Instead of the combustible gas being 
allowed to flow continuously from the central tube, 
while the furnace was raised in temperature until 
inflammation was observed, it was actually turned on 
freshly in each test, and the outer cylinder—in which 
the oxygen flowed upwards—-was made much wider, 
so that an appreciable interval occurred before the 
mingling gases came into contact with the solid wall. 
At first the large silica cylinder was only loosely 
covered at the top with mica plates, the determina- 
tions being made at atmospheric pressure ; but after- 
wards the whole furnace was enclosed in a strong steel 
case which allowed the pressure to be varied above 
or below the atmospheric. This enclosing of the 
furnace made the heating of the cylinder more uniform 
throughout. 

Tables were given showing the average ignition 
points from a number of tests made with hydrogen 
in oxygen and in air at different pressures with lags 
varying from 0-5 to 15 seconds, from which it was 
seen that the concentric tube experiments were in 
good agreement with, and might be linked up to, the 
results found by compression. 


RADIATION IN GASEOUS EXPLOSIONS. 


By Professor W. T. Davin. 

This paper gives a short account of experiments 
upon the emission of radiation from exploded gaseous 
mixtures contained in a closed vessel, as well as an 
account of some recent experiments showing the 
effect upon their rate of combustion of introducing 
infra-red radiation into inflammable gaseous mixtures 
containing nitrogen. 

The author stated that gaseous mixtures, after 
explosion, emitted radiation strongly, as was shown 
by curves relating to mixtures of coal gas and air and 
of hydrogen and air. By employing a water cell— 
i.e., @ film of water contained between two plates of 
glass—as a window to the explosion vessel through 
which the radiation reached the bolometer, it was 
possible to measure the energy in the luminous radia- 
tion only. This was found to be of the order of 1 per 
cent. of the energy in the total radiation in a coal gas 
air explosion, and practically the whole of it was 
emitted during the explosion period. By comparing 
the radiation registered by the bolometer when pro- 
tected by a window of quartz with that registered 
when the bolometer was protected by a fluorite 
window, it appeared that the infra-red spectrum 
was similar to that of a Bunsen flame, which had 
two bands whose maxima were at 2-8 uz and 4-44, 
the former being due partly to CO, and partly to 
water vapour, and the latter to CO, alone. It was 
probable, however, that the emission bands of the 
exploded mixtures: were broader than those of the 
Bunsen flame. In view of the fact that the luminous 
radiation was emitted mainly during the explosion 
period when most of the combustion took place, it 
would be generally agreed that chemical activity was 
responsible for the emission of radiation in the lumin- 
ous region of the spectrum. As regarded the infra-red 
emission, there was no direct experimental evidence 
as to whether gases could emit radiation in virtue 
of their temperature alone, but it was difficult to 
explain the large emission during the cooling period 
—when the bulk of the chemical activity had ceased— 








except in terms of temperature. The case for tem- 
perature emission appeared to be a strong one. There 
seemed to be no doubt, however, that during the 
explosion period in the coal-gas air mixtures the infra- 
red radiation emitted was in a considerable measure 
due to the chemical activity taking place during that 
period. 

As to the effect of infra-red radiation the 
combustion of gaseous mixtures containing nitrogen, 
recent experiments had shown that the rate of com- 
bustion of certain gaseous mixtures might be speeded 
up by passing infra-red radiation into them before 
explosion. The mixtures used in the experiments 
consisted of hydrogen and air, carbon monoxide and 
air, and methane and air, and from the results it 
was inferred that the rate of combustion was increased 
when the infra-red radiation introduced into the 
gaseous mixture just before and during combustion 
was of the kind absorbed by the combustible gas. Thus 
in mixtures of CO and air the introduction of 4-64 
radiation, which was absorbed by CO, speeded up 
combustion, though the introduction of other kinds 
of radiation had no effect upon the rate of combustion. 
In CH,-air mixtures the introduction of 3-2 radia- 
tion, which was absorbed by CH,, increased the rate 
of combustion ; while in mixtures of hydrogen and 
air infra-red radiation of any kind had no effect upon 
the rate of combustion, presumably because hydrogen 
had no absorption bands in the infra-red region of the 
spectrum. In conjunction with Messrs. G. 8. Richard- 
son and W. Davies, it had since been found that, when 
the nitrogen of the air in these mixtures was replaced 
by argon, oxygen, carbon-dioxide or the combustible 
gas itself, the introduction of radiation into the 
reacting system appeared to have little or no effect 
upon the rate of combustion. From these experiments 
it was clear that radiation had an appreciable effect 
on the rate of combustion only when nitrogen was 
present as a constituent of the inflammable mixture. 


upon 


LONISATION IN GAS EXPLOSIONS. 


By W. E. Garner and 8S. W. SAunDERS. 


The tentative conclusions drawn by the authors of 
this paper from the somewhat scanty data on ionisa- 
tion in gaseous explosions were (1) that ionisation 
occurring in gaseous explosions is mainly thermal in 
character, although from the measurements on ionisa- 
tion at room temperature it is not improbable that a 
small fraction of the ionisation is due to the chemical 
change ; (2) ionisation plays no part in the ignition 
of gases ; (3) the hypothesis that the ionisation of the 
gas in front of the explosion is the cause of the propa- 
gation of the detonation wave appears to have been 
disproved, although Malinowksi’s investigations render 
this conclusion somewhat uncertain; and (4) the 
action of anti-knocks and knock inducers in the petrol 
engine cannot be satisfactorily explained by the theory 
of Wendt and Grimm. 


IONISATION AND GASEOUS EXPLOSIONS. 


By 8. C. Lixp, United States Department of Agricul- 
ture. 

In this paper the author discussed the experiments 
conducted by various investigators on ionisation, 
and concluded that, while there might have been some 
reasons for supposing gaseous ionisation to be the 
cause of the rapid propagation of gaseous explosions 
or of flame detonation, no conclusive evidence had 
ever been found for that theory, and the present 
trend of thought led towards a belief in purely thermal 
propagation. 

After a brief and not very valuable discussion, 
which turned mainly on Professor David’s paper, 
another group of contributions was taken. 


Tue UntrrorM MOVEMENT OF FLAME. 
By Professor R. V. WHEELER and Dr. W. PayMan, 


In a brief résumé of this paper, Dr. Payman said 
that uniform movement was an easy method of find- 
ing @ measure of the rate of propagation of flame during 
the initial period. Not only was it a direct method 
of measurement, but the measurements could be 
obtained again and again with perfect accuracy. 
At the beginning of the travel, the flame moved at a 
uniform speed, which was measured by taking a 
photograph of the flame, as it traversed the tube, on 
a revolving film. In this way a whole series of values 
for different gas mixtures could be obtained, and 
offered means of determining inflammability of differ- 
ent gases during the slow combustion period. The 
main applications of these determinations were to be 
found in the realms of safety in mines. The measure- 
ment of the slow movement of flame was of import- 
ance, for example, in the design of the safety lamp, 
because if ignition occurred inside a safety lamp the 
explosion began with a flame which moved at approxi- 
mately uniform speed. In the initial stages of fire- 
damp explosions uniform movement had again to be 
considered, whilst such determinations were of great 
importance also in the design of switchgear. 

There was quite a simple connection between the 
speed of this uniform movement of flame along the 
the tube and the rate of development of pressure 
when a mixture was ignited centrally in a closed 
vessel, and that emphasised the importance of trying 
to correlate the rate of spread of the flame with the 
rate of development of pressure -The authors had 
been able to find a simple additive relationship which 



















































































































































enabled them to calculate fairly accurately what 
would be the speed of flame in any complex gas 
mixture, provided that they knew the speed in simple 
gas mixtures, so that they had a standard of compari- 
son of the effect of change of composition on the rate 
of spread of flame and the rate of development of 
pressure. Instead of the presence of one rapidly 
burning gas having any material effect on the com- 
bustion of a slowly burning gas in a mixture, the two 
gases appeared to burn together in the mixture as 
though they were burning independently. 

PRESSURES. 


GasEous ExpLosions at Hien InIrian 


Dr. Fraser, in the absence of Professor W. A. Bone, 
F.R.S., who was to have read a paper on this subject, 
dealt briefly with researches, which have been carried 
out during recent years in the Department of Chemical 
Technology of the Imperial College of Science and 
Technology, upon the explosion of hydrogen-air and 
CO-air, &c., mixtures at initial pressures up to 175 
atmospheres. It was indicated that new experi- 
mental evidence has been obtained that the presence 
of moisture was not essential toCO combustion. Deal- 
ing with Dr. Payman’s remarks, he doubted that 
uniform movement could be considered as a physical 
constant. Not only did the diameter of the tube alter 
the supposed speed, but the means of ignition, the 
temperature, the material of which the tube was made 
and other factors not quite so obvious, also altered it. 
Therefore, when giving uniform movement as a 
physical constant, surely all the conditions should be 
stated. 

EXPLosion WAVE IN CYANOGEN MIXTURES. 
By Dr. Corry CAMPBELL and Professor H. B. Drxon. 

This paper referred to redeterminations which had 
been made of the rates of explosion of the mixture 


C,N, + O, alone and with the addition of nitrogen and 
In the more rapid mixtures the rate of explo- 


argon. 
sion appeared to be almost independent of the 
diameter of the containing tube; with the more 


diluted mixture the rates of explosion increased as 
the diameter of the tube increased from 6-5 mm. to 
19mm. In the case of the highly diluted mixtures 
it was very doubtful if the detonation wave was set 
up. Using equations derived by Jouquet and by 
Crussard, the authors calculated the mean specific 
heats of the mixture of carbon monoxide and nitro- 
gen at different temperatures. These specific heats 
had been embodied in an expression which appeared 
to be in fair agreement with the specific heats of 
nitrogen obtained at much lower temperatures from 
determinations of the velocity of sound in that gas. 

In the discussion on this group, Mr. T. C. Sutton 
referred to work which he and Mr. H. R. Ambler 
had been doing recently at the Research Depart- 
ment, Woolwich. It showed that under the con- 
ditions met with in explosive processes the absorption 
of the gaseous products of decomposition in solid 
matter, such as steel, soot, silica, fluorspar, &c., was 
very many times greater than would have been anti- 
cipated from experiments made at temperatures up 
to about 1000 deg. From those results, it was 
suggested that the conditions essential for an anti- 
knock substance were (1) the substance must be 
readily decomposed ; (2) it must form a finely divided 
cloud on the front of any advancing detonation wave 
of either metal, oxide, soot or some such body, which 
was capable of absorbing large volumes of gas as the 
wave passed ; (3) it was advantageous that the body 
should give out appreciable heat on decomposition, 
so that the particles formed were at a high temperature 
as the wave passed. When the absorptivity was as 
great as indicated in these novel experiments, each 
small particle would absorb the gas from a relatively 
large region around it, and would reduce the energy 
in an advancing wave in much the same way as 
air bubbles damped out a wave advancing under 
water. 

Dr. Payman, replying to Dr. Fraser with regard to 
uniform movement, said that it might not be wise to 
term it a “‘ physical” constant, but certainly it was 
constant. As to the suggestion that the speed of 
uniform movement depended on the spark, it had 
been shown definitely that it did not, if uniform 
movement were obtained. If ignition were made at 
the open end of a tube, no matter what was used, the 
uniform movement of flame would always be the 
same. The effect of the material of the tube was not 
so great as might be supposed, provided that the 
tube was of reasorable dimensions—not more than 
about lin. in diameter. As to the speed of mixed 
gases, it had been observed previously that on mixing 
gases of the same speed, the speed of the mixture 
was slightly less than the speed of the original gases, 
and that question was dealt with in a paper by him- 
self, published in 1920. To explain it he had tried to 
show that the law of mass action appeared to play 
some part in the propagation of flame during the slow 
uniform movement. 


The second part of the programme was devoted to 
‘* Explosive reactions considered in reference to 
Internal Combustion Engines.’’ Sir Dugald Clerk, in an 
introductory survey, said that the working fluid of all 
internal combustion engines near the end of the stroke 
consisted of steam, carbon dioxide, nitrogen and 
oxygen. At that point the combustion of the gaseous 
mixture was practically complete, but the reactions 
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proceeding during the initial spread of flame in gas 
engines, and the injection of burning oil spray in most 
oil engines, were very complex, and were not yet 
thoroughly investigated. To develop the theory of 
those motors it was necessary to obtain more accurate 
values as to dissociation, continued combustion and 
heat loss during initial combustion and expansion by 
convection and radiation. The variation of specific 
heat of the gases between 0 deg. and 2000 deg. Cent. 
also required further investigation. He pointed out 
that though considerable progress had been made by 
the late Professor Bertram Hopkinson, Professor 
H. Dixon and other members of the British Associa- 
tion Gaseous Explosions Committee, there was still 
ample opportunity for the younger men to investigate 
the subject. The remainder of his paper was mainly 
historical. 


The three papers of which brief summaries follow 
were then submitted. 


COMBUSTION IN Gas ENGINEs, 
By Professor W. T. Davip. 

This paper discussed the extent to which incom- 
plete combustion of the charge was responsible for 
limiting the pressures developed in gas engines, and 
analysed the factors influencing the rate of combus- 
tion. From his survey of experimental work, the 
author said that there appeared to be little doubt that 
incomplete combustion ranked equally with increas- 
ing specific heat as a primary cause limiting the 
pressures developed in gas engines. Fortunately, 
after-burning did not affect the thermal efficiency of 
a gas engine to any serious extent provided that the 
ignition timing was arranged so as to give a reasonable 
vertical explosion line in the indicator diagram, for 
the bulk of the after-burning took place in the early 
stages of the expansion stroke ; and, indeed, from the 
point of view of mechanical design it was an advan- 
tage, in that it tended to reduce the ratio of the maxi- 
mum pressure to the mean effective pressure. 

Various factors influencing the rate of combustion 
in gas engines were discussed. Of them, the author 
referred particularly to turbulence, and said that the 
greater the degree of turbulence or eddying of the 
gaseous charge, the more rapidly would inflammation 
spread. Experiment showed that the time of explo- 
sion of a stagnant gas engine charge in a closed 
vessel was very much greater than that of a charge of 
similar combination in the cylinder of a gas engine 
of which the combustion space had the same volume 
as the closed vessel. Indeed, were that not so, gas 
engines could not run at present-day speeds—at any 
rate, with the normal ignition advance. The reason 
why turbulence had such a great influence on the 
rate of burning would appear to be that, owing to the 
actual motion of the gaseous charge, parts of the 
portion first inflamed were carried to various quarters 
of the charge, and, in effect, a large number of igni- 
tion centres were set up. Experiments by Hopkinson 
showed that a degree of turbulence beyond a certain 
point had little influence on the rate of explosion. 
The experiments were made in a closed vessel in 
which an eddying motion of the mixture was produced 
by a fan. The degree of turbulence produced by the 
fan running at 2300 revolutions per minute decreased 
the time of explosion from 0-14 sec. for the stagnant 
mixture to 0-03 sec., while the turbulence produced 
by a fan running at twice that speed effected only a 
small further decrease in the explosion time. 

Other factors dealt with were composition of charge, 
density, temperature, radiation from the hot cylinder 
walls, position of spark and shape of combustion 
chamber, and time of ignition. 


EXPLOSIONS IN PETROL ENGINES. 
By H. T. Tizarp. 


In this paper the author said that the study of the 
nature of explosions in internal combustion engines 
had a direct practical aim of great importance, namely, 
that of increasing the thermal efficiency of the engine. 
The petrol engine, judged by present-day standards, 
was already an extremely efficient machine; yet, 
anyone discovering a practical method of so con- 
trolling the rate of combustion of fuels as to enable 
the average expansion ratio of petrol engines to be 
raised from, say, 5: 1 to 7: l—an alteration which 
involved little or no engineering difficulties—would 
save the country several million pounds a year. He 
referred to a theoretical study, made by D. R. Pye 
and himself a few years ago, on the basis of the most 
reliable figures then available for the specific heats 
of gases, and for the dissociation of carbon dioxide 
and water vapour at high temperatures. The chief 
results of that study were (a) that -the marked dis- 
sociation of carbon dioxide at the temperatures 
reached in petrol engines was sufficient to account 
completely for the main features of such engines, 
namely, that maximum power first occurred with 
slightly “‘ rich”? mixtures, and remained practically 
constant over a considerable change in strength of 
mixture ; (6) that the calculated theoretical efficiencies 
agreed very satisfactorily with those observed under 
the most favourable conditions when loss of heat 
during the expansion stroke was taken into account. 
Assuming the correctness of the fundamental data 
used for the investigation, it followed that there was 


about a substantial increase in the thermal efficiency 
of an engine operating at a definite expansion ratio, 
say, 5 to 1. Improvements that had taken place, 
however, were definitely greater than he had ex- 
pected. 

The present paper reviewed recent accurate experi- 
ments on that question, and the result of the review 
was that specific heat of CO, at high temperatures was 
somewhat lower than that given by Bjerrum, that 
of water vapour was considerably higher, while dis- 
sociation of CO, was about the same. The net effect 
was that the ideal efficiencies given by Pye and him- 
self were, if anything, too high. There was nothing 
in those figures which explained why the thermal 
efficiency of the petrol engine was as high as it was. 
A possible explanation was that the figures for dis- 
sociation, consistent though they appeared to be 
amongst themselves, were too high, and that either 
equilibrium was not reached at 2500 deg. Cent. 
before the gases started to cool rapidly, or, more 
probably, that such large differences in temperature 
existed in the gas after explosion that it was inad- 
missible to calculate specific heats and dissociation 
on the assumption that the temperature was uniform. 

The question of detonation in petrol engines was 
also discussed, and reference was made to suggestions 
recently put forward by Callendar, which, though 
open to obvious objections, threw a new light on the 
subject and brought a number of scattered observa- 
tions together. Callendar’s point of view was that 
the vapour of a hydro-carbon of high molecular 
weight would tend to condense when compressed 
adiabatically. He pointed out, therefore, that after 
compression in the engine, there would be a tendency 
to form liquid drops particularly of the higher boiling 
constituents, and he held that such drops would be 
far more reactive than the vapeur, and that, there- 
fore, self-ignition would be much more easily pro- 
moted. The effect of the addition of another so-called 
anti-knock substance was, according to his view, to 
mix with these nuclear drops of easily ignitible 
substance and to protect them from pre-ignition. Mr. 
Tizard considered that some modification of Callen- 
dar’s theory would prove to be the right explanation 
of the cause of detonation in engines when the fuel 
used consisted either of a liquid hydroearbon of high 
boiling point or of a mixture containing a consider- 
able proportion of hydrocarbons of high boiling point, 
but that it did not apply to the phenomena observed 
when the hydrocarbon or other substance observed 
was very volatile, in which case the determining 
factor in promoting detonation was more probably 
simply the attainment of very high temperature in 
some portion of the gas during the explosion. 


THe Errect or Mertratiic Sots In DELAYING 
DETONATION IN INTERNAL COMBUSTION ENGINES. 


By Flight-Lieutenant C. J. Sms, D.F.C., assisted by 
Dr. E. W. J. MARDLEs. 


This paper described experiments dealing with the 
effect on detonation of small additions of certain 
metals in colloidal form to liquid fuel, with a view to 
elucidating the physical and chemical actions that 
must occur in order that detonation might be pre- 
vented or controlled. Colloidal solutions of lead, 
iron, gold, carbon and nickel were prepared, and used 
as engine fuel immediately after preparation, since. 
on ageing, the particles tended to aggregate and 
become oxidised or poisoned The results showed 
that the colloidal sols of iron, lead and nickel were 
just as effective as the organometallic compounds, 
such as lead tetra ethyl, and in some cases slightly 
more so. In the case of gold a negative result was 
obtained. The effectiveness of the colloidal metal sols. 
freshly prepared in an inert atmosphere, supported 
in a striking manner the view that it was the metal 
alone which was the active agent. Although it was 
improbable that active colloidal sols could be used 
commercially on account of the difficulty of keeping 
them for any length of time in a state of stability 
and activity, their efficacy suggested likely substances 
which would be practicable, viz., those organo- 
metallic compounds which readily broke up thermally 
into active or pyrophoric metal particles ; for example, 
the alkyl and aryl derivatives of metals which could 
exist in the pyrophoric state, also the nitrosyls, 
carbonyls, oleates, ethylenes, &c., of those metals. 
DIscuUSsSION. 

Professor H. B. Dixon considered that the effect 
of the small particles of metal was not to stop the 
explosion wave once it had been started. The effect 
appeared to be in the initial part of the explosion. 

Mr. D. Finlayson, dealing with a prediction by Mr. 
Tizard that methane could not possibly be detected 
during the expansion stroke and should only be 
present, when the temperature was of the order of 
1000 deg. Cent., said that previous observers had 
frequently referred to the presence of methane in 
exhaust gases. In experiments with which he had 
been associated, no methane whatever was found 
when benzol was the fuel, and when petrol was the 
fuel there was only @ small trace of some hydro- 
carbon compound, which did not increase in propor- 
tion to the hydrogen content. The probable explana- 
tion was that the hydro-carbon present was due to 
the heavy ends of the original petrol which had escaped 
decomposition until late in the engine cycle. ‘ 


cylinder head, which, in the case of an engine of low 
efficiency and comparatively low speed, improved 
the efficiency by about 20 per cent. 

Mr. Watmore said that his experiments showed that 
the detonation problem was much more severe with 
higher induction pipe temperatures than with normal 
temperatures. 

Professor W. T. David referred to a statement by 
Mr. Tizard that Ricardo had recorded an indicated 
thermal efficiency of 33 per cent., when the calcu- 
lated maximum thermal efficiency was not more than 
36 per cent., according to figures for specific heat and 
dissociation, and that the difference was too small to 
be accounted for completely in terms of heat loss. 
His (Professor David's) view was that it was due to 
two causes—(1) that the specific heats used were too 
high under petrol engine or gas engine conditions, 
and (2) that there was a certain amount, even in 
petrol engines, of lack of equilibrium. 








High Voltage Direct-current 
Testing Equipments. 


HIGH-TENSION direct-current voltages are required 
for many purposes, such as experimental work in 
connection with the study of insulation, high-voltage 
cable testing, &c., electrical precipitation and X-ray 
work and for scientific and medical purposes. 
The study of insulation problems has indicated that 
high continuous voltages are valuable both in con- 
nection with experimental investigations and as a 
means of determining the suitability of different 
insulation arrangements for given conditions. For 
the routine testing of large machines and cables, 
&c., high-voltage direct current has distinct advan- 
tages, especially when the apparatus under test has 
large electrostatic capacity. 





It is well known that if, under these conditions, 
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alternating current be employed, the kilovolt-ampéres 
required to supply the charging current necessitate 
the use of heavy and expensive testing plant. In 
order to test a 6600-volt 50-cycle cable, 2 miles long, 
at 12,000 volts a 60-kilovolt-ampére testing trans- 
former would be required, whilst a 5-mile length 
of 33,000-volt 50-cycle cable tested at 50,000 volts 
would necessitate the employment of a 1250-kilovolt 
set, and approximately 2200 kilovolt-ampéres if tested 
at 66,000 volts. 

When a continuous current testing set is employed, 
however, the only current that flows—once the cable 
has been charged—is the sum of the resistance leakage 
and absorption currents of the insulation, and as 
these currents only amount to a few milliampéres, 
it is clear that the direct-current testing sets are very 
much lighter than the alternating current sets. 
Their capacity is relatively small and they are 
cheaper to construct. As it is customary to apply 
pressure tests to cables on site immediately after 
they have been laid, and also periodically whilst 
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FIG. 3—-METHOD OF TESTING CABLES 


they are in service, the relatively low weight of a 
direct-current testing set and the consequent ease 
of transport are matters of considerable importance. 

It is in some cases possible, with the service routine 
tests, to detect deterioration of insulation and the 
formation of defective spots before incipient faults 
or breakdown occur, and this allows defective cables 
to be taken out of service for repair before a break- 
down or interruption of the supply occurs. Occa- 
sionally when a fault develops on a cable and when it is 
disconnected, the fault seems to disappear when the 
voltage is removed, and it frequently happens that 
the fault is so slight that it cannot be located. When 
testing such faults by means of alternating current, 
it is necessary to burn out the fault in order to locate 
it, and this practice involves the use of more kilovolt- 
ampéres. With direct-current testing sets, on the 
other hand, faults can be discovered by carrying out 
a form of Murray loop test, whilst using the direct- 
current testing set as a source of supply. 

The relative values of the factors affecting insula- 
tion breakdown are not the same for an alternating- 
current stress as they are for a direct-current stress, 
and these variations must be taken into consideration 





Professor Marks (Harvard) referred to the use of a 
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direct current, it being essential to obtain conditions 
exactly equivalent to those prevailing with an alter- 
nating-current pressure test. 

Some interesting high-voltage direct-current testing 
equipments employing thermionic valve rectifiers 
have recently been brought to our notice by Ferranti, 
Ltd., of Hollinwood, and on account of their sim- 
plicity and ease of operation they should, we think, 
find a wide field of application. As is well known the 
cathode in a thermionic rectifying valve, consists 
of a heated filament and@ the anode of a plate or cylin- 
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FIG. 4—-METHOD OF TESTING 3-CORE CABLE 


cer, which usually surrounds the cathode, and that 
in such a valve current can only flow when the cathode 
is negative. If therefore the valve be connected 
across an alternating-current supply, it will only 
allow current to flow during the half cycle when the 
cathode is negative, and an intermittent uni-direc 
tional pulsating current will result. An outline dia 
cram of @ simple single-valve circuit is shown in 
Mig. 1, where only the valve and high-tension wind 
ing are illustrated. A separate transformer is required 

















FIG. 6-SINGLE- VALVE TESTING EQUIPMENT 


to supply the current for heating the filament of the 
valve, Neglecting the voltage drop across the valve, 
the maximum value of the pressure across the direct- 
current terminals will be the peak value of the trans- 
former high-tension voltage, t.e., 1-4 times the root 
mean square value 

In the case of the simple circuit shown in Fig, 1, 
the direct-current voltage is made up of every nega 
tive half of the alternating current pressure wave, 
but if a second valve be connected in the circuit, so 

















FIG. 7—-SINGLE- VALVE TESTING EQUIPMENT 


as to rectify the other half of the alternating-current 
wave, full-wave rectification is obtained, and the 
direct-current wave is in the form of an uninterrupted 
uni-directional pulsation. 

For most testing work smooth direct-current 
voltage is required, and full-wave rectification is 
obviously better than half-wave rectification in this 
respect. The wave can be still further improved by 
using a multi-phase alternating-current supply with 
full-wave rectification of each phase. By combining 


j 


| tains the voltage during the idle period. 


the rectified voltages so obtained, a direct-current 


| voltage, having a ripple depending upon the number 


of phases and the arrangement of the valves, is ob- 
tained, but the arrangement is cumbersome and 
expensive. 

An alternative method is to connect an arrange- 
ment of condensers and inductances or a condenser 
alone, as shown in Fig. 2 across the direct-current 
terminals, the condenser being charged up during 
the rectifying period of the valve, so that it main- 
Its capacity 
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FIG. 5 EQUIPMENT WITH INSULATED TRANSFORMER 


must, of course, be sufficient to supply the load during 
this idle period without permitting too large a voltage 
drop, the size of the condenser for any given arrange- 
ment of valves, depending on the load current, the 
amount of ripple permissible in the direct-current 
voltage wave, and the frequency. 

As the anode of the valve is maintained by the 
capacity of the circuit at a constant negative voltage, 
the valve is not rectifying during that half of the 
wave when the cathode is positive, and the pressure 
across the valve will then be twice the peak value 
of the alternating-current voltage. For a rectified 
testing pressure of 100 kilovolts, for example, the 
valve must be capable of withstanding 200 kilovolts 
when 
given 


across its terminals during those periods 
the cathode is positive. 
testing pressure are designed to withstand this 
double voltage Many different arrangements of 
valves, condensers and inductances have been pro 


Valves for any 


posed and for special requirements in which the high- 
voltage load has little capacity, the most economical 
combination of valves and wave filters must be chosen. 
The capacity of the high-voltage load, however, serves 
to smooth out the ripple in the direct-current voltage, 
and when that capacity is appreciable, as it is in cable 
testing, it is in itself sufficient, even with half-wave 
rectification. 

In the Ferranti testing sets the simplest possible 


for testing a single-core cable, and at 1b the method 
for testing a three-core cable. It will be noted that 
it is not possible to test between cores at a greater 
voltage than between the core and sheath. If a 
greater voltage between the cores is desired the 
schemes shown in Figs. 4 and 5 must be adopted. 

The illustration Fig. 8 shows a two-valve set giving 
a high-tension direct-current voltage and having its 
mid-point permanently earthed. This connection 
gives twice the voltage obtainable with the first 
scheme with the same size of valve and transformer, 
and constitutes the simplest method of obtaining th« 
highest voltage possible with two valves. The equip- 
ment can, however, be used’ as a one-valve set at 
any pressure up to half the maximum voltage (100 
kilovolts in the case under consideration), and single- 
core cables can therefore be tested at that pressure. 
The scheme is of particular value in connection with 
the testing of three-core cables. Fig. 4 shows at 2a 
the connections employed for testing between the 
cores of a cable of this class, where it will be seen that 
the third core and sheath are both connected to the 
mid-point earthed lead. The voltage between either: 
core and the earthed core and sheath is therefore half 
the testing pressure between cores. A definite capa- 
city is necessary between the main terminals and the 
earthed lead to build up and maintain the direct- 
current voltage, otherwise there will be no potential 
between the terminals. In cable testing this capacity 
is provided by the cable itself, but, when the apparatu- 
under test has little capacity, separate condensers must 
be provided, as shown at 26 in Fig. 4. The necessity 
for these condensers has really nothing to do with the 
smoothing of the direct-current voltage wave, although 
they serve for that purpose at the same time. In 
accordance with the arrangement shown in Fig. 5 
the transformer winding is insulated so that either 
end or the mid-point of the high-tension direct 
current winding may be earthed, and it is there- 
fore possible to test between cores and between 
the core and sheath of a three-core cable up 
to the maximum voltage rating of the set, as 
shown at 3a in Fig. 5. If, however, the apparatu 
under test has small capacity two stabilising con- 
densers are necessary, as shown at 3b. Single-core 
cables can be tested to the full voltage rating of the 
set if one stabilising condenser is available. 

When the load current is small the direct-current 
voltage can be obtained with sufficient accuracy from 
the transformer high-tension volts, and for that pur- 
pose a voltmeter is supplied with all sets and con- 
nected to a tapping on the high-tension winding and 
calibrated to read high-tension root mean square volts. 

If, however, an appreciable load current is taken 
the load and valve characteristics affect the voltage 














FIG. 8 80,000- VOLT DIRECT-CURRENT TESTING EQUIPMENT 


circuits have been chosen. For each size of valve 
there are three standard arrangements. In the 
diagrams Figs. 3, 4, and 5 illustrating the main con- 
nections 100,000-volt valves are assumed to be 
employed, so that the testing voltages of the different 
schemes may be compared. Many standard sizes 


of valves are available, so that each scheme can be | 


utilised for different maximum voltages. The illus- 
trations Figs. 6 and 7 show the type of apparatus 
used for the simplest scheme which involves the use of 
a single valve and which gives a high-tension direct- 
current voltage whilst one terminal is permanently 
earthed. The diagram Fig. 3 shows at la the scheme 


regulation so that the actual direct-current voltage 
cannot be conveniently determined from the alter- 
nating-current voltage, but will be something less 
than the normal values given in the specifications. 
The most satisfactory method of obtaining the actual 
direct-current voltage is to use an electrostatic volt- 
meter connected across the high-tension terminals. 

The high-tension voltage is controlled by a specially 
designed regulator connected in series with the 
primary winding of the transformer, and it gives fine 
and uniform variation of the direct-current voltage 
from 10 per cent. up to the normal value. 

It is essential to discharge the high-voltage circuit 
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by connecting it to earth before touching any con- 
ducting part. As the circuit is usually of high 
capacity it may take an appreciable time to discharge 
it completely, and care should be taken to ensure 
that the discharge connection is left on for a sufficiently 
long period. On all these testing sets discharge resis- 
tances are fitted and an insulating handle is provided 
so that the high-tension circuit may be earthed. Pro- 
tection devices are also embodied in the sets, so that 
as far as possible the operator and apparatus are pro- 
tected from damage. 

The equipments are constructed throughout on 
engineering lines and are complete with all control 
gear, protective devices, measuring instruments, 
discharge switches, &c. The high-voltage transformer 
is contained in a strong sheet steel tank in which the 
filament transformer is mounted, whilst the valve 
protective devices and discharge switch are mounted 
on the tank cover. 
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A REPRESENTATIVE attendance has been secured 
for the Summer Meeting of the Institution of Naval 
Architects, which, on the invitation of those asso- 
ciated with the maritime industries of Belgium, is 
being held this week at Brussels and Antwerp. 

The members of the main party, which travelled 
to Brussels vid Dover and Ostend, on Monday last, 
were met on arrival at the Belgian capital by repre- 
sentatives of the Reception Committee, and accorded 
a warm welcome. There was another opportunity 
later in the evening, at the reception held at the 
Fondation Universitaire, of meeting some of the 
Belgian Committee. Professor Alfred Nerinex, who 
acted as spokesman in the absence of Monsieur Emile 
Francqui, the President of the Fondation, struck a 
happy note. He said that whereas in most countries 
it was usual to speak of a naval “‘ engineer,”’ the prac- 
tice in Great Britain was to style the ship designer 
an “architect.”” That was in consonance with the 
English sentiment that a ship was sqgmething more 
than an instrument of war or trade. It was this 
distinction perhaps that had raised naval archi- 
tecture in Great Britain to the dignity of a science 
and art, and had assisted it during long years to 
place that country in a predominant position in the 
shipbuilding industry. 

The welcome expressed by Professor Nerinex was 
suitably acknowledged on behalf of the Institution 
by the Duke of Northumberland, the President, who 
was accompanied by the Duchess. 

The Fondation Universitaire @ somewhat re- 
markable institution. It was brought into existence 
in the year 1920 by the joint efforts of Mr. Herbert 
Hoover and M. Francqui, with the aid of surplus 
funds from the Committee of Relief. The immediate 
objects sought were to make a donation to the 
Universities of Brussels, Louvain, Ghent and Liége, 
to the School of Mines at Mons, and to the Colonial 
School at Antwerp, but out of it has emerged a scheme 
by which the Fondation in Brussels has become a 
centre for much useful work. It forms an inter- 
university club and hostel, it arranges for exchanges 
of professors on a wider scale, gives financial aid to 
research work, assists students to pursue their studies 
beyond the point to which their own financial re- 
sources would carry them, provides facilities for 
courses in the universities of Europe outside Belgium 
and in America, and subsidises scientific publications. 
These are the main activities of the Fondation, which 
are, it may be said, being extended as funds permit. 


is 


The formal opening of the proceedings took place 

Tuesday last, June 22nd, at the Palais des 
Academies. 

Monsieur E. Anseele, Minister of Railway, Maritime 
Communications and Telegraphs, welcomed members 
in the name of the Belgian Government. The science 
of shipbuilding had, he said, been raised to a high 
level in Great Britain, where great and powerful 
instruments of war and the principal merchant ships 
afloat had been built. The Institution of Naval 
Architects had played a leading part in the advance 
of the science, which had made these achievements 
possible, and had drawn to its membership repre- 
sentatives of all maritime nations. Belgium had only 
a modest merchant marine, but the ports of the 
country attracted a large traffic, and, during the meet- 
ing, members of the Institution would have an oppor- 
tunity of ascertaining what was being done by those 
responsible for port development to provide the 
facilities required by shipping. Belgium would never 
forget the services rendered during the war by the 
British Navy and merchant service. 

The Duke of Northumberland, in acknowledging 
the welcome given on behalf of the Belgian Govern- 
ment and maritime interests, said that the Institution 
was holding its first meeting on Belgian soil. Although 
fundamentally British, the membership included 
many of the most distinguished shipbuilders and 
marine engineers of other countries, and even Swit- 
zerland, although restricted by geographical con- 
siderations from building ships, was represented in 
the membership by those who had contributed to the 


progress made in marine Diesel engine design and 
construction. The Institution might be regarded in 
@ special and technical sense as a league of nations 
for furthering the interests of an important branch 
of allied science. The Council had requested and 
obtained permission to offer to the King of the 
Belgians the honorary membership of the Institution, 
the highest honour it was within the power of the 
Council to bestow. 

Monsieur A. Pierrard then presented a short contribu- 
tion dealing with the Belgian merchant marine, 
which is given in an abridged form below. 


THE BELGIAN MERCANTILE MARINE, 

The Flemish coast of Belgium has at all times given birth to 
sailors of repute, but one result of the subjection of the country 
during many centuries, first under the Spanish Crown, then 
under the Austrian Empire, and later under King William of 
Orange, was to stifle growth of the Belgian overseas traffic. When, 
in 1830, the Belgian provinces became free, there followed a 
remarkable development of the inland industries which sufticed 
for many years to absorb the energies of the inhabitants, and 
diverted the country's attention from the sea. This indifference 
to maritime affairs was increased by the facilities offered by the 
Port of Antwerp for the export of products of Belgian manu- 
facture, so saeah so that certain authorities went so far as to 
deny the truth of the woll-known saying that “ trade follows 
the flag,”’ and to assert that the only important element in over- 
seas traffic was the actual cost of freight, the flag being a neglig- 
ible factor. But shortly before the World War opinions under- 
went somewhat of a change, thanks to the efforts of a few en 
lightened and patriotic men who took upon themselves to shake 
their fellow countryman’s apathy by pointing out the enormous 
influence which freights play in the commercial balance sheet 
of a nation. 

In 1914 Belgium owned a small merchant fleet of 125 vessels, 
having a total of 339,748 gross tons. But notwithstanding its 
small size, this fleet warded off the threat of famine from the 
country during the war period, and greatly reduced the sufferings 
of the people by insuring the delivery of goods supplied by the 
Commission for Relief in Belgium, which was very short of 
tonnage. 

At the commencement of hostilities all our ships were held 
up in the various ports where they had taken shelter, and in this 
connection it should be remarked that our current insurance 
policies did not cover war risks. Belgium being a “ Treaty 
Country "—a country ever neutral—no one had considered 
the eventuality of a naval war or the consequences which such 
a war would involve. It was only at the beginning of August, 
1914, following the utter bewilderment caused by an infamous 
act of aggresson and at a moment when a thousand other 
measures required immediate consideration, that the question 
of insurance against war risks was for the first time sprung upon 
the Belgian nation. The problem was surrounded with great 
difficulties, one of these being the comparatively small numerical! 
importance of the fleet, which did not allow of the owners joining 
together to form an effective association. The Board of Trade 

—to whom we owe a debt of deep gratitude—came to our assist- 
ance and helped us to establish the * Belgian Government War 
Risks Association,’ which functioned during the whole time 
the war lasted as an adjunct of the British Government War 
Risks Insurance Office. 

This first step had immediately to be followed by another, to 
prevent at all cost the denationalisation of the fleet, or, in other 
words, to prevent our ships passing from the Belgian flag to 
another ; our Government, then sittmmg at Havre, was the first 
amongst the Allied Powers to decree that no ship should be sold 
to a foreign country. 

Before the war, moreover, there was no Belgian law empower 
ing the State to requisition all sea-going ships. This also had 
to be provided for, not so much with a view to give the State the 
legal means to compel shipowners to contribute to the publi 
safety as to protect both the latter and the State—thanks to 
the clause inserted in every charter-party under the heading 
“ Arrest and restraint of princes, rulers and people *’-——against 
claims by third parties following a forced cancellation of long 
term freight contracts which had been entered into in the case 
of a number of Belgian vessels. A decree signed by the King 
soon placed all ships in the revictualling service, both for 
the Army and for the civilian population of the occupied regions. 

The retaining of her merchant fleet proved a great boon to 
Belgium, as the general shortage of tonnage from 1916 onwards 
became so acute that the Allied Powers were all compelled to 
reserve their tonnage exclusively for their own use. In this 
connection it may be noted that whilst Great Britain and the 
United States were able both to build new ships and to repair 
their damaged ones, and France and Italy also, although in 
a lesser degree, Belgium, being deprived of her territory and 
of her shipyards, could do nothing but watch in utter dismay 
the loss of her vessels one after the other. Thirty-five per cent. 
of her tonnage and over 10 per cent. of her crews were lost during 
the war. 

Fortunately, Belgium owned a reserve of tonnage on which 
she had not counted at first. I allude to the Ostend-Dover 
packet boats. These had been actively employed at the time of 
the Yser Battle, both in evacuating the Igian wounded to 
the French western ports or to the British Channel ports, and 
for revictualling the t . Their réle appeared to have come 
momentarily to an end when circumstances rendered them once 
again of very great value. England had need of steamers of 
this class for transporting her armies to France and for repatriat - 
ing her wounded. Our mail boats were rapidly converted into 
troop and hospital ships and placed at the disposal of the British 
authorities. Over two million men and half a million wounded 
were carried in these vessels across the Channel. In exchange, 
Great Britain plaved at our disposal such merchant tonnage as 
we required. The balance sheet of these reciprocal loans of 
tonnage between the two countries resulted in a credit balance 
in favour of Belgium. Another instance of the solidarity betwcen 
the small navy of Belgium and the much larger British Navy 
was the fact that a British torpedo-boat conveyed H.M. King 
Albert back to Ostend after the final offensive, whilst Marshal 
Haig and his staff crossed to England on the Belgian ship Jan 
Breydel after the signing of the Armistice. 

Further, the Belgian vessels were armed at the same time 
as the British, their hulls were camouflaged, anid they were 
fitted with anti-submarine devices, smoke-screens, &c., and 
their crews were initiated into the secrets of war-time naviga- 
tion, all with the aid of Great Britain. Never before had there 
been closer association between two nations for mutual protec- 
tion, and this lasted throughout the greatest war which the 
world has ever experienced. 

After the Armistice, when shipping was once more free and 
sales of ships were no longer prohibited, the size of the Belgian 
fleet rose at one time to 201 ships with a total of 543,723 tons 
gross. At the present day, owing to the business crisis which has 
now lasted five years, and is felt in London and Liverpool as 
well as in Antwerp, the Belgian marine is reduced to 156 ships, 
having a total of 486,900 tons gross. The causes of this unpre- 
cedented crisis are well known. There is, on the one hand, an 
excess of tonnage throughout the world, the total having in- 
creased from 42,500,000 tons in June, 1914, to 59,000,000 tons, 
whilst, on the other hand, overseas traffic has not reached the 
magnitude of pre-war years, while cost of fuel, wages, and harbour 
dues calculated on a gold basis have increased by 50 per cent. 
during the same period. 


Remedial measures in different countries have, generally speak 
ing, been similar. All shipping companies have endeavoured 
to lower their working costs, and the whole period of crisis ha: 
been one of attempted adaptation to new conditions. In some 
countries the Government has intervened by helping shipping 
and shipbuilding to bridge over the period by means of sub 
sidies, but in Belgium no such aid has been forthcoming. A 
law on the lines of the British Trade Facilities Act would have 
been welcomed by Belgian shipbuilding firms. ‘There are in 
the country two vards having a certain importance, but their 
orders for ships have been as few and far between as those of 
British yards, 

The struggle is, and will for many years remain, a hard one, 
both in shipbuilding and shipping. Jimprovements in both 
design and equipment, adapted to the different kinds of traftic, 
are being effected. For example, a great expansion in motor 
ship construction is taking place, the world tonnage of this clas: 
of ship having risen from 234,000 tons in 1914 to 2,750,000 tons. 
Belgium also has given attention to the building of ships of this 
type. 

Besides the difficulties of a more general character which 
shipowners have to solve, there are in some countries temporary 
or permanent difficulties specially due to that country’s economi« 
condition. In Great Britain the crisis in the coal trade exports 
have a detrimental effect upon shipping freights. In Belgium 
the Government ships are handicapped by the great prosperity 
of the port of Antwerp. This may appear at first sight some- 
what paradoxical, but the anomaly is easily explained. The 
Belgian authorities have always acted upon broad principle 
in the matter of overseas trade. The Belgian ports are open 
to all flags, and no discrimination has ever been made agaist 
other nationals. Over two hundred regular lines have branch 
offices in Antwerp, and of the 20,000,000 tons entering in 
1925 over 7,555,576 tons were carried in British ships. The 
large number of regular sailings, added to the fact that the harbour 
dues are very low and labour is good, have made of Antwer; 
the cheapest of all ports. This cheapness is an important element 
of prosperity for the export trade, but, on the other hand, these 
favourable conditions have placed national shipping in a position 
of inferiority compared with that of other countries. The Belgian 
lines which start from Antwerp take freights of low value, whilst 
the foreign ships which start from other ports only call at 
Antwerp to complete their cargoes, their chief goods being 
carried at comparatively more remunerative rates. 

Be this as it may, one essential fact has to be borne in mind 
viz., that a shipping industry working for the ascendancy of ite 
flag, becomes incorporated in the world trade, and the profit 
gained by private interests is conducive to the general prosperity. 

The first principle in regard to international commercial 
intercourse, therefore, can be laid down as freedom for all, 
without protective measures, direct or indirect, in favour of the 
few. By the natural play of the laws of economies, the whol 
world benefits by this freedom. Belgium has always understoo«| 
it thus, and has always applied the policy thus enunciated, save 
in the one specific instance created by the late war. 

It is necessary, as stated above, that the principles of freedom 
and equality should be maintained, and, further, that tho~« 
countries which understand each other and have held 
another in esteem through their war-time co-operation, shoul: 
continue in the same close association in peace time. The Britis! 
nation belps Belgian maritime interests by organising lines to the 
Belgian ports, and by applying to Belgian shipping her own 
national laws. To continue this policy of free competition and 
international assistance is to contibute to the well-being of all 
nations. 


Sir Archibald Denny, who opened the discussion, 
said that his friendship with the author dated back for 
thirty-seven years. In the year 1888 his firm had 
received a contract for two paddle boats for the 
Ostend—Dover service, which, at the time they were 
put in service, were the fastest of their type. In 
1893 Dennys built another ship for the same service. 
She was the Leopold LL, and remained in peace and 
war service for a period of twenty-seven years. 
Monsieur Pierrard had been closely associated with 
the international conference in regard to the sub- 
division of passenger ships and the method by which 
the “criterion of evolved. It was 
recognised that the impression made by the Titanic 
disaster led to a demand for subdivision which was 
not now regarded as necessary, or indeed possible, 
but that did not affect the value of the principle laid 
down by Monsieur Pierrard, which was still recog- 
nised. Belgium had adopted a broad international 
policy in declining to make any discrimination of 
flag in her ports, believing that the sound policy of 
freedom and equality should be maintained. 

Monsieur de le Paulle, President de la Société 

Belge des Ingeniéurs et des Industriels, who reminded 
the meeting that he was in the position of an earth- 
work engineer attempting to deal with the maritime 
industries, expressed his general agreement with the 
author as to the functions of different countries in 
the provision of sea transport facilities. The building 
up of a merchant navy by any country might be a 
national achievement ; it was also an international 
event and a contribution to world trade. He would 
emphasise the point made by Monsieur Pierrard that 
a policy of freedom, without any discrimination, was 
essential to the progress of maritime commerce. 
Belgium and Great Briiain had common interests and 
pursued the same policy with regard to the freedom 
of the seas. 
Monsieur Pierrard replied briefly to the discussion 
and to the pleasant memories awakened by the refer- 
ences to the old association of Sir Archibald Denny's 
firm with the building of vessels for the Belgian cross- 
Channel services. 

In moving a vote of thanks to the author, the 
President referred to the work done by Monsieur 
Pierrard in making the arrangements for the Belgian 


service "" was 


meeting, for which he took that opportunity ot 
thanking him. 
STEAM versus THE DIESEL ENGINE. 





The Secretary, Mr. R. W. Dana, introduced a paper 
by Sir John Biles, which makes a comparison of the 
relative commercial efficiency of the steam turbine 
and Diesel machinery for cargo vessels. This paper is 
reprinted in full in this issue—-page 672—but the 
curves showing differences of profit are not repro- 
duced. 


Mr. Harold Yarrow, opening the discussion, referred 








These facts were bound to have the same effect everywhere. 


to the former paper on the same subject by Sir John 
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Biles at last year’s Spring Meeting. The subject was 
brought up again at an opportune time, as it was hoped 
that during the next few weeks some definite informa- 
tion would be available concerning the performance of 
the vessel built at Dumbarton, which was equipped 
with high-pressure turbines and water-tube boilers. 
It looked as if the steam engineer would make an 
effective reply to the Diesel engine for purposes of 
ship propulsion. The mistake was sometimes made 
of comparing the new type of marine steam installa- 
tion with that fitted m an ordinary tramp steamer, 
whereas the comparison should be with a modern 
turbine installation. The only difference when that 
method was adopted was the high-pressure end of the 
turbine and the introduction of the water-tube boiler 
to obtain the increased efficiency associated with 
high pressures. In the past, objections had been raised 
to the use of the water-tube boiler on merchant 
ships, but if it was possible, by substituting the type 
of boiler for other designs, to secure a saving of from 
10 to 30 per cent. in the fuel bill, it was worth while 
paying a little more in wages to obtain the services 
of skilled men in the boiler-room. Sir John Biles 
dealt with oil-fired as well as coal-fired steamships. 
His own opinion was that by the introduction of 
mechanical methods of burning coal on board ship 
the efficiency of coal-burning installations could be 
improved. Powdered fuel might be the next step in 
the retention of coal in place of oil for steam-raising 
In any event, whether some form of coal 
or oil were used as fuel, it appeared probable that 
methods were in process of evolution which would 
enable the marine steam engine to compare favourably 
from the standpoint of commercial efficiency with 
the marine internal combustion engine. 

Professor Edouard Bogaert welcomed the paper as 
# useful contribution towards the solution of a diffi- 
cult problem. The conclusion reached by the author 
was rather surprising in one respect, as he showed that 
under certam conditions there was practically no 
difference between the steam turbine vessel using oil 
fuel and the Diesel engine. In the case of a coal- 
fired steamship the position was not perhaps so 
favourable, but it was made clear in a general way 
that the position of the ship fitted with Diesel engines 
for purposes of propulsion was not, from the com- 
mercial standpoint, all that was usually assumed. 
One of the factors taken by Sir John Biles had not 
perhaps been given its proper value. He referred 
to the engine-room personnel. Taking the Diesel 
ship figure as 100, that of the oil-fired steamship would 
be 110, and the coal-burning steamship 140. Looking 
at those figures from a purely shipowning point of 
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view, it had to be borne in mind that the Diesel ship | 
and the oil-fired steamship required a staff of higher | 


quality than a coal-using steamship, where a large 
number of stokers and trimmers were employed 
That fact might alter the result of the calculation, 
but im the coal-burning vessel there was a greater 
possibility of labour troubles. 
affected the result and tended to make the comparison 
less favourable to the coal-burning steamship. <A 
fresh set of circumstances would come into play with 
the introduction of pulverised fuel and the more 
general fitting of mechanical stokers. 

Sir E. Tennyson D’Eynecourt desired to have the 
considered opinion of the shipowner on the points 
raised in the paper. He would like to state, however, 
that in the course of negotiations for a new ship it 
was revealed that the steam engine and coal fuel still 
made a strong appeal to owners. In a recent instance 
his firm had equipped an oil tanker with steam engines 
and boilers for which coal or oil could be used for 
steam raising. It would seem that by the use of higher 
pressures, as advocated by so eminent an engineer as 
Sir Charles Parsons, and the employment of boilers of 
the type made available by Messrs. Yarrow, better 
results in steamships would be achieved. It augured 
well for the success of the new venture that prac- 
tically the same policy of trying out was being pur- 
sued as in the case of the original marine steam 
turbine. 


These considerations 


Dr. H. 8. Hele-Shaw referred to the prospects of a 
profound change in the situation being created by the 
evolution of a practical internal combustion turbine. 
The realisation of hopes in that connection had been 
brought much nearer by the fact that metals were 
now available of sufticiently high melting points and 
possessing the necessary mechanical properties to 
withstand the demands which would be made by the 
internal combustion turbine. 

Mr. Willet Bruce expressed the opinion that for 
vessels of large power the steam engine would per- 
sist. The Diesel type of engine could not be regarded 
as suitable for vessels which were engaged on the 
Transatlantic route. It was the acceleration in the 
services and the quick turn round required which 
had forced shipowners into the use of oil fuel on 
steamships. It was true that motor machinery had 
been installed in the Asturias and the recently 
completed Carisbrook Castle, the latter of: which 
would undergo official trials within the next few 
days. In those vessels the machinery equipment 
would develop about 23,000 -horse-power, but it 
might be assumed that, in ordinary service only from 
18,000 to 19,000 shaft horse-power would be required 
to give the specified speed. That power was far 
below what was needed to get the service speed out of 
Transatlantic ships in which the power might reach 


between 80,000 to 90,000 shaft horse-power. On the 
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subject of the alleged difficulties with water-tube 
boilers, the installation on the Majestic bad worked 
for five years without trouble. He saw no cause for 
alarm on the adoption of higher pressures. Having 
had an opportunity of inspecting some of the new 
boilers, he had pleasure in giving testimony to the 
fine work which their construction represented and in 
expressing his confidence in the future of this type. 

Mr. J. W. R. Williamson, in a written communica- 
tion, referred to a paper which he read before the 
Seientific Society of the Royal Technical College, 
Glasgow, on ** Modern Types of Marine Machinery,” 
in which the various types of propelling machinery 
were compared on a financial basis, and charts were 
given for different voyage lengths. He thought that 
cargo ship owners were not altogether satisfied that 
the Diesel engine was entirely suitable for all trades 
and conditions. The results of the trials of the high- 
pressure turbine ship George V. would be awaited 
with keenest interest, and would show whether this 
new type of machinery was a serious rival to the 
Diesel oil engine. He emphasised the fact that no 
machinery was economical to run which could not 
show aclean bill, as regarded both reliability and low 
cost of repairs. It was a remarkable fact that ship- 
owners were still ordering triple-expansion engines 
with ordinary return tube coal-fired boilers. Might 
it be, he would ask, that the repair bills of the oil- 
engined ships which were in direct competition with 
steam vessels were sufficiently large to balance the 
high cost of running reciprocating steam engines. 

Sir Archibald Denny expressed satisfaction with 
the statement of Mr. Willet Bruce concerning the 
performance of water-tube boilers from the stand- 
point of a marine superintendent. On the general 
subject of Diesel versus steam machinery, Sir John 
Latta had given the actual difference in cost between 
the two types of ship to be in a particular case £35,000, 
which confirmed the fairness of the comparison made 
in the paper. 

Sir John Biles, who was unable to be present, was 
thanked for his contribution, and will reply to the 
discussion by correspondence. 








Books of Reference. 


“Tue Making and Testing of Portland Cement and 
Concrete.’ Published by G. and T. Earle (1925), Ltd., 
Wilmington, Hull, price 10s. net, is a book of reference 
which contains a large amount of exceedingly useful and 
practical information Although it is written around 
the product of Messrs. Earle, its contents are equally applic 
able to all brands of Portland cement. As far as we are 
aware, there is no book quite like it, and we should judge 
that it has a wide sphere of utility. It is divided into six 
chapters, which are preceded by a “ Foreword” and an 
** Introduction,” and are followed by an ** Appendix and 
an Index.’ The titles of the chapters are :—** The Manu 
facture of Portland Cement ”’ The Testing of Portland 
Cement * Quick-hardening Cements ’’; ** The Making 
of Concrete * The Testing of Concrete *’; and ** Some Con- 
These titles give some idea of the general 
scope of the volume, but to appreciate its value properly 
it should be carefully studied. It is well written in not 
too technical language, and is profusely illustrated. 


crete Problems. 


Hanpsook to British Malaya, 1926.".—This newly 
published book of reference is issued under authority, 
and has been compiled by Captain R. L. German, of the 
Malayan Civil Service. It is obtainable from the Malay 
States Information Agency, 88, Cannon-street, London, 
E.C. 4, price 2s. 6d. post free’ In its preface we learn 
that it has been published with the object of giving the 
public “a better acquaintance with a very far from un 
important portion of the vast areas over which the British 
flag flies than they now possess,”’ and in the hope that it 
may do something to dispel ignorance with reference to 
‘a country whose products have in the past played a no 
mean part in contributing to the progress of civilisation, 
and which seems destined in the future to advanée to 
greater prominence in world history.’ 
should certainly have been achieved, for the book teems 
with interesting and useful data, which it would be difticult 
to obtain in this country in any other direction without 
prolonged research. The book is divided into fourteen 
chapters, of which those of most interest to engineers 
dea! with geology, minerals and forests ; survey and labour: 
mining ; hygiene and sanitation; communications ; and 
native industries. It is well got up, illustrated and printed 
and we, at any rate, have derived much information from 
reading it. 


Those objects 


Tue Universal Directory of Railway Officials, 1926,” 
is obtainable from the Directory Publishing Company, 
Ltd., 33, Tothill-street, Westminster, S.W.1, price 20s. 
net.—This vear’s edition is the thirty-second issue of this 
most useful book of reference, and in spite of the fact that 
numerous changes in the personnel of British and foreign 
railways have had to be recorded, the volume has appeared 
earlier in the vear than usual, and we gather that it is 
hoped, in future, to maintain this earlier date of publica- 
tion. The scope of this book of reference, which we may 
say is compiled from official sources by the Editor of The 
Railway Gazette, is so well known that it is really not neces- 
sary for us to enumerate its contents. We may say, how- 
ever, that it contains particulars of, we believe, every 
railway in the world. The information given includes 
the names of the chief officers of the various lines, the 
gauges and lengths of line in operation, details as to loco- 
motives and other rolling stock, and, in many cases, a 
good deal of other information. 





American Engineering News. 


Twelve-coupled American Locomotives. 


The largest non-articulated steam locomotive 
ever built is a three-cylinder engine of the 4-12-2 type. 
designed for the Union Pacific Railroad for the spevial 
purpose of hauling the same train loads as * Mallet 
engines of the 2-8—S—0 type, but at the same speeds as thi 
lighter loads handled by ten-coupled engines of the 2.10 2 
and 4-10—2 types. The driving wheels are unusually large, 
having a diameter of 5ft. 7in., while 5ft. 3in. is ordinarily 
the maximum for fast goods engines. In view of the long 
driving wheelbase, a lateral motion device is fitted to bot!) 
the front and rear driving axles. Outside cylinders drive 
the third axle, while the inside cylinder drives the second 
axle. The first engine has blind tires on the fourth pair of 
wheels, but the others will have all tires flanged. Never 
theless, the engines can pass curves of 360ft. radius at 
normal speed. The principal features are as follows : 


Cyvlinders—- 


Inside ve ed oe a 27in. by 3ln 

Outsido 27in. by 32in 
Driving wheels ft. Tin. 
Bogie wheels 2ft. 6in 


3ft. Sin 
i2in. by 13m 
175 tons 


Trailing whee!s ie , 
Journals of second and third axles 
Weight on driving wheels 


Weight on bogie » be ea 40 tons 
Weight on trailer axle .. rer 30 tons 
Total weight -- 

Engine.. .. .- 245 tons 

Engine and tender 380) tons 
Boiler, diameter .. .. ; -» Tht. Gin, 
Boiler pressure ; aa ‘ 220 Ib 
Combustion chamber, length , .. ft, Sin, 
Tubes— 

Number as Tee o- 262 

Diameter .. .. .; . ‘ . Shin 

Length << aie & ‘_— .” 


Heating surface 
Fire-box and combustion chamber. . 
Arch tubes... .. = : iy 
Tubes 5262 aq. ft. 
Total evaporating 5853 aq. ft. 






ay. ft. 





Superheating e : .. 2560 aq. ft. 
Total a . 8413 aq. ft. 
Grate area 108 sq. ft. 
Wheelbase 
Driving ee . .. S0ft. Sin. 
Rigid .. i. bis ; 17ft. 6in, 
Engine.. . . i une Sa Ge. 
Engine and tender. ie: 9ift. din 
Te nder 
Weight loaded . 140 tons 
Wheels » 2 ‘ ae i . Two six-wheeled 
bogies 


15,000 gallon 
21 tons 
96,650 Ib 


Water in tender 
Coal in tender 
Rated tractive force 


New 700-Ton Blast-furnace. 


Electric control for blast-furnace operation has 
been applied to an exceptional extent in the new 700-ton 
blast-furnace of the Inland Steel Company, at Chicago, 
which furnace increases the company’s pig iron capacity 
to 2375 tons daily. Improvements in connection with the 
new furnace include extensions of the ore-unloading wharf, 
new ore unloading machines and seventy-four additional 
by-product coke ovens. The gantry ore unloaders, carry 
ing 7-ton loads, have a span of 265ft. between the travelling 
legs or towers, with a hinged extension at one end to 
project over the ore boats and a cantilever extension at 
the other end projecting over a group of railway lines. 
Between the legs, and under the gantry, is the ore storage 
yard. The blast-furnace stack is 94ft. high, with diameters 
of 20ft. at the hearth, 23ft. 6in. at the bosh, and 17ft. 6in. 
at the stock line. It is blown with twelve tuyeres. The 
hearth cooling plates are 13ft. deep. As the skip pit, 30ft. 
diameter and 25ft. deep, is in water-bearing sand, it is 
protected by a ring of steel sheet piling. The two skips 
are of 210 cubic feet capacity. Four hot stoves, 25it, 
diameter and 105ft. high, are provided for heating the 
blast. A special feature is in utilising the bleeder pipes as 
columns to carry the hopper and bell levers, thus elimi- 
nating the columns ordinarily required for this purposes 
Furnace gas not used in the hot stoves is led to six boilers 
of 1250 to 1500 horse-power each in the power house, 
With the electrical control it is expected to produce the 
pig iron at a very low cost. 


American Shipbuilding. 

Of 107 steel ships with power propulsion, built 
or ordered in the United States during 1925, fifty-six had 
reciprocating steam engines and twenty of them had oil 
fired boilers ; fourteen had steam turbines, with reduction 
gear and oil-fired boilers ; twenty-one had Diesel engines, 
direct connected ; twelve had Diesel engines with electric 
drive: and four had steam turbines with electric drive, 
only one of which used coal for fuel. Of the fourteen large 
passenger steamers in this list, thirteen were fitted with 
steam turbines and reduction gears. Direct-connected 
Diesel engines were used in only three sea-going ships, 
one a small cargo boat and the others large tankers. 
Other vessels with this system of propulsion were tankers, 
ferries, dredgers and tow-boats in inland navigation. 
Turbo-electric drive, which has been adopted extensively 
in the United States Navy, is employed for the first of a 
fleet of passenger ships to run between New York and San 
Francisco by the Panama Canal route. This is said by the 
American Marine Review to be by far the largest installa 
tion of this system in merchant vessels. Reciprocating 
engines with coal-fired boilers represent more than 33 per 
cent. of the total number of vessels, while if oil-fired boilers 
are included the number is more than 50 per cent. of all 
the vessels in the list. Steam turbines with gear drives 
show an increase over 1924, and the Diesel-electric type 
also made a slight increase. None of these 107 ships were 
exclusively for foreign service. 
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A 10,000 KW. Diesel-Generator Set. 


(From a Special Correspondent.) 

Tue growing confidence which is felt in the high powered 
Diesel oil engine is expressed not only by its wide use for 
marine propulsion, but also by the larger units which 
are now being constructed for industrial and power station 
work For the power station the large Diesel engine is 
@ prime mover of undoubted importance. Very often 
the demand for electrical energy has quickly outstripped 
the capacity of the original power station plant, particu 
larly where large peak loads have to be carried. 
such conditions there is a marked difference in the mini 
mum, mean and maximum loading of the boilers and 
generating plant, which in practice often results in th« 
machinery being overloaded during the peak load period. 
Such overloading may be prevented by keeping special 
peak load boilers under steam with banked fires, but only 
with a corresponding increase in the amount of fuel con 
sumed. Again, when the plant is run at loads beyond its 
rated capacity, breakdowns may occur in the generating 
and transmission systems, which may lead to a failure 
in supply. In such cases a large Diesel-driven generating 
set may be conveniently used as a reserve and peak load 
either in the main power station or at a sub- 
It can be started instantly, and no standby fuel 
is required. The oil engine unit is more compact than is 
steam plant with its boilers, condensers, feed-water systems, 
&c., and it is not so dependent upon local conditions, such 
as cooling water supplies and fuel storage grounds, while 
the buildings and the plant equipment are less costly. For 
this reason a Diesel generator unit is easy to instal at any 
desired point in the supply area. Again, the depreciation 
of buildings and plant for the oil engine set is smaller 
than for a steam plant of corresponding output, while 
the oi] engine itself retains its high thermal efficiency very 
nearly unchanged over very long periods. 

For reasons similar to the above the Hamburg Ele« 
tricity Undertaking recently decided to make a test of a 
large oil engine-driven set, by installing in its Neuhof Power 
Station a Diesel engine of 15,000 brake horse-power out 
put, coupled direct to a 10,000-kilowatt generator. At 
the time the order was placed the only system which wes 
ripe for consideration was that of the Maschinenfabrik 
\ugsburg-Nuremberg Company. A single-cylinder experi 
mental unit of the two-stroke double-acting type had 
already been built and run with results which gave ful! con- 
fidence in the success of the proposed large engine. The 
order was placed with Blohm and Voss, of Hamburg, a 
firm which has gained a considerable reputation for oil 
engines, and the 15,000 brake horse-power unit was de- 
signed and built under licence from, and in collaboration 
with, the M.A.N. Company. The engine, which is the 
largest of its type in the world, was delivered to time. 
In the period during which it was still under construction 
the firm also built a three-cylinder and a six-cylinder oil 
engine of a similar type. The latter set was installed 
in the motor vessel Magdeburg, and has given good results 
in service. Although these two engines were of slightly 
smaller dimensions, the experience which was gained with 
them was nevertheless of value during the construction 
of the large set. 
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The Diesel Engine.—Brief particulars of the engine and 
a view of it on the test bed were given in our issue 
of January 22nd. We reproduce, above, a photograph of 
the complete engine and generator erected in the power 
station, while in Fig. 1 a section through one of the main 
cylinders is given. The engine has a designed output of 
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FIG. 1—VERTICAL SECTION THROUGH ENGINE 


15,000 brake horse-power when running at a normal speed 
of 94 revolutions per minute. The cylinder bore is 860 mm. 
and the stroke 1500 mm. The overall length of the engine 
to the flange of the coupling is 23-4 m., which, together 
with a length of about 6-5 m. for the generator and exciter, 
gives a total length of nearly 30m. In the view above 




















it will be noted that at the left-hand end of the engine 
there is a twin-cylinder three-stage air compressor driven 
from the main crank shaft, which supplies air for starting 
and for fuel injection. The scavenge air is furnished by 
two electrically-driven turbo-blowers, which are placed 
transversely across the engine-room at the compressor 
end of the set. The generator shaft is coupled direct to 
the main crank shaft coupling. As far as the general design 
is concerned, there is little departure from the standard 
M.A.N, double-acting marine engine which was described 
and illustrated in our issue of March 26th. The main 
features of the design, it will be recalled, are the patented 
scavenging system and structure of the engine, which 
frees the cylinders and liners from any stress in an axial 
direction. From drawing Fig. 1 it will be seen that the 
exhaust and scavenge ports are both arranged on the same 
side of the liner, and that they extend a little more than 
half-way round the cylinder wall. When entering the 
cylinder, the scavenge air is deflected by the ports across 
the face of the piston over the opposite wall of the liner 
and the cylinder cover face, returning through exhaust 
ports on the same side of the cylinder as that by which 
it entered. This principle has now been tried on a number 
of engines, and the low mean effective pressures and mode 
rate fuel consumptions which have been obtained are 
an indication of its success. The way in which the different 
members of the main framing are built up is illustrated 
by the vertical section drawing. One of the leading ideas in 
the design was to remove the tensional stresses-—caused by 
the working forces— from the cast iron columns between the 
bed-plate and the entablatures which carry the upper and 
the lower cylinder covers. The cylinder liners are carried 
on upper and lower cylinder casings, and the two ends 
overlap at the centre of the cylinder with a zigzag for 
mation, which allows the piston rings to run freely over 
the joint. Freedom for expansion under heat is given 
by a slight space between the two liners. Through stay 
bolts, which run from the top entablature to the underside 
of the bed-plate, are employed. Fig. 2 is a view of the 
bed-plate with the crank shaft ready to be lowered into 
position. The bed-plate is of the box type, and is made 
in six sections. The crank shaft itself has three main 
sections, each comprising three crank throws with coupling 
flanges, whilst a further fourth section carries the two 
compressor cranks. The main cranks are set at an angle 
of 40 deg. to each other. Instead of being secured to the 
cylinders by heavy bolts, the cylinder covers—see Fig. 3 
are provided with a bayonet joint. With such an arrange. 
ment only comparatively small screws are needed to close 
the cylinder cover joint and the main cylinder forces are 
transmitted through the bayonet joint direct to the entabla- 
tures.. The cover itself is so designed that the working 
stresses and the heat stresses are separated. It is made 
in two parts and water cooling is provided. The piston 
has an upper and a lower portion, and both of its faces 
are slightly concave. The two parts are secured to a 
centre part, and the upper and lower water spaces are 
joined by two cooling water-tubes. Seven piston rings 
are carried on each half of the piston. 

The valves are as follows :-—-On the upper cylinders 
there is one vertical fuel valve only—see Fig. 3—with 
a horizontal relief valve. The lower cylinder has four 
fuel valves, a starting valve, and a relief valve, all of which 
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are arranged horizontally., Starting air is admitted to side of the building to the atmosphere. It will be seen 
the lower side of the piston only, while the upper cylinders | that explosion-proof valves are fitted to the tops of the 
receive fuel oil direct. Experience has shown that this | exhaust chambers. 
system renders the starting process quite easy. It will| J'he Generator.—The engine is coupled direct to a three- 
be seen that the valves are operated by cams and levers | phase alternator, which, we believe, is the largest of the 
in the usual way, long two-part push rods being employed | kind ever built for Diesel engine work. It was supplied 
for the top valve gear. The fuel pumps are placed over | by Siemens and Schuckert, of Berlin, and is designed for 
the cam shaft and they are cam-operated. Each cylinder | a total output of 13,000 kilovolt-ampéres at a normal speed 
has its own fuel pump with two plungers, one for the upper | of 94 revolutions per minute and a power factor of 0-8. 
and the other for the lower cylinder. | The voltage is 6000 to 6500 at 50 cycles. It has a width 
The engine is controlled from the compressor end at the | of 2-5 m., and measures 8-2 m. over the frame feet. With 
first platform level. This platform gives, at the front | the exciter, which is built on to the main machine, the 


ee 


V/08 thd ’ Tf, ys DS 


OE 








FIG. 2 ENGINE BED-PLATE WITH CRANK SHAFT RAISED 


side of the engine, full access to the cam sand fuel pumps, | overall length of the generating unit is 6-5m. The weight 
whilst, at the rear side, the bottom cover valves and the of the set is nearly 233 tons, and the fly-wheel effect of the 
outlet discharge funnels from the piston cooling water rotor is about 2200 ton-metres*. 

circuits can be inspected. A second top platform gives The exciter has an output of 151 kilowatts at 440 volts, 
access to the top cylinder covers and valve gear. At the and its rotor is mounted on the main shaft. The exciting 
control station at first platform level all starting and current is led to the main generator through copper-bronze 
mancuvring levers are centralised along with the pressure slip rings, which are also mounted on the shaft and are 
yanges, the tachometer, the compressor suction control, | insulated from it The alternator is totally enclosed, and 
and the intercooler drain connections. There are three | the ventilating arrangements on the main rotor are designed 
levers for starting, manceuvring, and fuel pump control to deliver about -11 cubic metres of cooling air per second. 
respectively. From the fuel pump an extension rod is | In order, however, to carry away all the heat which is 
carried down below the platform, so that if necessary the | developed an auxiliary cooling system is employed. Instead 
engine can be stopped from the engine-room floor level | of taking the air from the atmosphere, filtering it, and 
by simply cutting out the fuel pumps. To start the engine | then rejecting it after use, a closed system of ventilation, 
the fuel control lever is first put into the working position which, we understand, has been successfully employed 
and the manoeuvring lever is moved from “ stop” to a in several recent electrical installations, is employed. The 
middle position. During this movement the rollers are hot air leaving the generator is taken at a temperature 
pneumatically lifted from the bottom cylinder fuel cams of about 52 deg. Cent., and is passed through a rotary 
and at the same time the top cylinder fuel pumps are put cooler supplied with fresh water at 20 deg. Cent. By 
into action. With the further movement of the starting 
lever from its “stop” to its “starting” position, the 
main starting receiver valve is opened, and the starting 
lever rollers are pressed pneumatically against their respec- 
tive cams. One at least of the nine starting valves is thus 
opened, and air being admitted to the working cylinder, 
the engine begins to turn. It may be stated that the 


perhaps of particular interest. For the present plant 
two blowers are installed, each of which is of sufficient 
capacity to deal with the full load requirments of the set 
When the second generating unit is put in a third scavenge 
air blower will also be supplied, so that there will always 
be one standby unit. As already mentioned, the blower sets 
are arranged at the compressor end of the engine, and 
are placed across the end of the power house. Particular 
care, we learn, has been taken to provide air canals of 
sufficient size between the air intakes and the blower 
suctions inlets, so that both air friction and also noise are 
reduced to a minimum. The air first enters a series of 
Viscin filters, which are accommodated in a special building 
alongside the main engine-room. It is then conveyed 
through concrete ducts below the floor to the blower sets 
The filters are so designed that in wet weather no rain is 
drawn into the intakes. From the blowers the air passes 
to the main engines though the pipes indicated in Fig. 4. 
The blowers and driving motors, together with special! 
starters, were supplied by Brown, Boveri and Co., of 
Mannheim. For ships’ use such blowers are generally 
driven by direct-current motors, but in the Neuhof Power 
Station alternating-current motors are employed, and 
special starting apparatus is fitted. The motors are of 
the asynchronous three-phase turbo type, with an elastic 
coupling interposed between the blower and its motor 
They have two poles and slip-ring armatures, and they 
are totally enclosed, drip-proof and self-cooling. The 
following are the principal particulars :—Output at coup 
ling, 700 kilowatts ; full load speed, 2960 revolutions per 
minute, when supplied with 6000-volt fifty-cycle current 
The motors have an efficiency of 94 per cent., and work 
at a power factor of 0-875. For starting and speed regula 
tion a hot water resistance starter is used. It comprises 
a combination of resistance windings with an electrode 
system. At starting the electrodes only just dip into the 
water and a large resistance is offered. The hot water 
container is balanced by a counterweight and, by raising 
it, the resistance is gradually cut out until the full load 
speed of the motor is reached. When the motors are run 
at constant high speed all resistance is cut out, which gives 
the maximum blower capacity and delivery pressure 
For all other conditions of running some resistance is placed 
in circuit 

It was hoped that the test results of the set would have 
accompanied this article, but owing to strikes and other 
causes the power-house buildings were not completed in 
time to allow maximum progress with the erection of the 
plant to be made. The official tests are, however, shortly 
to be carried out, and we hope to refer to them in a subse 
quent article. 





SIXTY YEARS AGO. 


A BRIEF note in our issue of June 22nd, 1866, is of 
interest to-day as showing the costs involved in the pro 
duction of electricity sixty years ago. At the Dungeness 
lighthouse an electrical equipment had been installed 
to give the required illumination. Apart from the original 
cost of the apparatus, the expense of maintaining the light 
was given by the Elder Brethren of Trinity House at 


€758 18s. Od. per annum No doubt some considerable 
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manceuvring lever into its end * working "’ position, the 

bottom cylinder fuel pumps are put into action, and the 

engine is ready to take the load. oe ee 
The governor controls the amount of fuel oil delivered 


Lubricating Oil 
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by the fuel pumps to the cylinders for a given load, and FIG. 4—SECTION THROUGH ENGINE HOUSE 


thus the speed of the engine. Any further variation of 

the engine speed may be obtained by hand regulation of 

the governor, while a small electric motor, with push-button | this means the hot air received from the generator is cooled 
control, provides @ means of automatically adjusting the | down to about 28 deg. Cent., and is again returned to the 
engine speed by the governor to which it is connected. alternator casing. Such an arrangement, of course, assists 

Particular attention has been paid to the disposal of | in keeping the generator coils free from dust. 

the exhaust gases. As they leave the cylinders they are Power House Auziliaries—A cross section of the 
collected in large uncooled and heat-insulated pipes. The | power house is given in Fig. 4. In this drawing the 
exhaust pipes from each three upper and three lower | exhaust and air filtering arrangements will be observed 
cylinders are collected in one large exhaust main, three | It will be seen that space has been left for the installation 
such mains being run into the exhaust pits built under | of a further unit of a similarsize. All the auxiliary machi- 
the air filter house at the side of the main building—as | nery, such as scavenge blowers, starting air compressor, 
shown in Fig. 4. The chambers are built of chequered | cooling water pumps and fuel and lubricating is electrically 
brickwork, and the two brick uptakes are carried up the | driven. The turbo-blowers for the scavenge air are 


part of this sum was expended in wages to the attendants, 
but no analysis was given. A detailed statement, how 
ever, was added of the cost of installing and running an 
electric light equipment at the Cape La Heve lighthouse 
in France. This equipment consisted of a 4 horse-power 
engine and magneto-electric machines. The engine cost 
£120, the magneto-electric machines £320, and the regu 
lator, conductors, &c., £60, a total of £500. The mainten 
ance charges were stated to amount to about 2s. per 
hour, or £400 per year, assuming the light to be in use 
4000 hours in the twelve months. Of the maintenance 
charges 29 per cent. was debited against the wages of 
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two firemen and 21 per cent. against the wages of two 
The cost of coals for the engine represented 
16) per cent., and of carbons for the lamps 15 per cent. 
Interest on capital accounted for 13 per cent., and the 
cost of oil, water, repairs, &c., for the remaining 5} per 
cent. In modern terms the maintenance charges work 
out at 6s. Sd. per kilowatt-hour. In those days 
considerable apprehension had already begun to be ex- 
pressed as to the approaching exhaustion of our coal 
resources. In our issue referred to it was reported that 
recent speeches on the subject by Mr. Gladstone and Mr. 
J. S. Mill—the political philosopher—had excited great 
attention in the United States and that American engi- 
neers were anticipating the time when with our coal 
measures exhausted the world’s manufacturing centre 
would gravitate across the Atlantic. Some even believed 
that the 200,000,000 Americans that would spring into 
existence in the coming—that is, this—century would 
work their inexhaustible deposits of coal to such an extent 
as to break down our manufacturing power long before 
our coal supplies were exhausted. The population of the 
United States is to-day a little more than half-way towards 
the figure named, but, except in times of trouble in our 
mines such as prevails at present, it is probable that so 
far as coal is concerned the task of dominating this country 
%s a manufacturing centre is as difficult to-day as it was 
SIXTY years ago, 


keepers. 





Shipbuilding Costs. 


Ir will be recalled that about a year ago a joint com- 
mittee of representatives of the Shipbuilding Employers’ 
Federation and the shipyard trades unions was set up to 
investigate conditions prejudically bearing on the ship- 
building and ship-repairing industry. In October last 
see THE ENGINEER, October 25th, 1925—this committee 
issued an interim report, which dealt with “‘ Costs Within 
the Control of the Industry.”” A second report dealing 
with ** Costs Arising Outside the Control of the Industry ”’ 
has now been made public. It appears below, with the 
omission of a few passages and without certain appendices 
which accompany it. Both reports are now issued in one 
cover, and we assume that the work of the committee is, 
for the present at least, concluded. 


INTRODUCTION, 


In continuation of our first report published on October 
l4th, 1925—constituting Part I. of this inquiry—we now 
report upon the second part of our inquiry, namely, that 
part which deals with costs which enter into the com. 
pleted ship, but which arise outside the control of the 
industry. 

We have had twelve meetings, and have considered this 
section under the following headings : 


(1) Materials and equipment. 

(2) Local rates and taxes. 

(3) Social services. 

(4) Cost of living. 

(5) Public services (including pilotage, towage, harbour 
dues, &c.) 


I.—MATERIALS AND EQUIPMENT. 


We have very carefully gone into the prices of the 
materials which have to be purchased by shipbuilders for 
use in the construction of a ship—comparing present-day 


prices with those prevailing pre-war—including steel, 
forgings, castings, winches, windlasses, steering gear, 


anchors and chains, wire and manilla ropes, cables and other 
electric equipment, pipes of various metals, upholstery, 
furnishings, sanitary outfit, lead articles, paints, cement, 
timber, &c. 

Our examination reveals that the suppliers of some of 
these materials—particularly where shipbuilding is a 
market on which they are largely dependent—are quoting 
keen prices in regard to which no complaint can be made. 
On the other hand, suppliers of many of the materials 
particularly where they have a large non-competitive 
alternative market to their shipbuilding market—are 
charging prices unreasonably high as compared with pre- 
war prices for the same commodity and unreasonably high 
also as compared with the general level of prices. We quote 
merely as an example of various materials in cases of lead 
and paint materials, upholsterings, ropes, electric cables, 
light castings and sanitary outfits, where the prices paid 
by our industry to-day show an incresae over pre-war 
prices ranging from 100 to 200 per cent. In certain metals 
the prices quoted by manufacturers to foreign compe- 
titors show a substantial reduction as compared with home 
prices. 

We are satisfied that prices are being maintained at 
their unreasonable figure through the operation of ring 
and price-fixing associations ; and that in the case of some 
of the articles, arrangements between manufacturers and 
merchants are such that it is practically impossible for 
shipbuilders to buy direct from manufacturers, even 
although their order is of the nature of a wholesale order. 

Although many of the commodities regarding the price 
of which we complain might not in themselves form a 
large proportion of the cost of a ship, when taken together 
they do form a substantial proportion of the cost, and their 
effect, both direct and cumulative, is @ very serious one. 

We have interviewed the Permanent Secretary of the 
Board of Trade on this subject, and he explained to us 
that while his Department has no power of control over 
rings and price-fixing organisations, they are prepared 
on our request to follow up the matter so far as they can 
to see what can be done to bring relief to the shipbuilding 
industry in this respect. 

In view of the extent to which high prices of materials 
which have to be purchased by shipbuilders for use in 
the construction of a ship are prejudicing the total costs 
of shipbuilding during its present crisis, we agree to 
ask the Board of Trade to investigate the operations of 
rings and price-fixing associations in the supply of these 
materials with a view to bringing relief to shipbuilding. 

AND TAXATION. 


Il,--Locan Rates 


tion on representative establishments in our industry for 
the years— 

(a) July, 1913-June, 1914; and 

(b) July, 1924—June, 1925. 
The information shows that the actual sum paid was in 
the latter period more than three times what it was pre- 
war. This increase is much higher than the increase in 
the poundage rates as shown in the Ministry of Health 
and Scottish Board of Health returns, and is in part 
attributable to 


(a) Extensions made during the war for war purposes 
under pressure of the Government. These extensions 
although now redundant are still taken into account for 
rating purposes. 

(6) Pre-war properties and machinery being re-valued 
for present-day assessments on a higher basis. While in 
general result the rates and taxes are three times what 
they were pre-war the incidence of this taxation per ship 
—due to less work going through the establishments—is 
very much heavier still. 


Shipbuilding areas are as a rule the areas in which 
industrial depression is most severely felt and unemploy- 
ment is most marked. Under the system which makes 
poor law districts responsible for the relief of distress 
arising within their own borders, these industrial areas 
are, in turn, the most heavily burdened with local taxation, 
and unemployment is thereby intensified. 

We understand also that in many cases a considerable 
portion of the rates levied by Local Authorities is required 
to meet sums which the Authorities have to set aside in 
sinking funds for the redemption of capital expenditure. 

At a time when industrial establishments cannot from 
their earnings make adequate provision for their own 
depreciation funds it seems inequitable that they should 
be called upon to pay rates to provide for depreciation 
and redemption funds of Local Authorities. 


In view of the burden which local taxation imposes 
upon industrial areas and upon the industries, including 
shipbuilding, in these areas, we agree to direct the 
attention of the Ministry of Health 

(a) To the desirability of devising means for the 
more equitable distribution of the cost of poor law 
relief as between areas which are specially hard hit 
by industrial depression and areas more fortunately 
placed; and 

(6) To the practicability of legislative action, if 
necessary, to suspend for a period the need to levy 
rates to provide for sinking funds. 


ITl.—Socitat Services. 


The following statement shows the rates of contribu- 
tion under national insurance schemes—for unemploy- 
ment, health and pensions—to-day as compared with pre- 
war, from which it will be observed that the burden falling 
upon costs in respect of this item is three times what it 
was pre-war : 

National Insurance Schemes (for Unemployment, Health 
and Pensions ). 


Contribution. 





Item 

Paid by. 1913. 1926 
Employer) 454d. 
1. Contribution per week perman Workman) 6d. 
employed State 4}d. 
2. Annual cost (50 weeks per Employer, £1146 
year) at establishment em Workmen) £1354 
ploying 1000 men State £868 


* The 1926 figures only represent the increased cost arising 
from increased contributions. To that has to be added the 
further increases due to extension of the personnel brought under 
the Acts. 

In view of the very heavy burden which present 
contributions to national insurance schemes are now 
placing direct upon industry, we agree to recommend 
that there should be a more equitable distribution of 
the cost of these schemes between employers and workers 
on the one hand and the State on the other. 

IV. LIVING. 
We requested the Ministry of Labour to furnish us with 
an up-to-date statement showing, so far as they could, 
the wage position at August, 1914, December, 1920 (the 
peak), and March, 1926, in respect of services which relate 
to items that are taken into account in arriving at the cost 
of living index figure which appears periodically in the 
Labour Gazette, and also in respect of services connected 
with materials which are used in shipbuilding. 
The Ministry explained that the particulars given, 
while based on a careful examination of such material as 
is available to the Department, should not be regarded 
as furnishing more than a rough indication of the com. 
parative levels of wage rates at the two dates ; and caution 
should especially be observed in drawing from them con- 
clusions the validity of which might depend upon small 
margins of difference between one figure and another. 
The Ministry also furnished a classification of industries 
according to percentage increase in weekly wage rates 
between August, 1914, and March, 1926. 
A number of queries were put to the Ministry of Labour 
on the general question of the relativity of wage redue- 
tions and price reductions. They explained that while 
they could state broadly that wage reductions from the 
peak of 1920 to present levels in the services relating to 
the cost of living items had been reflected in a lowered 
cost of living, the considerations entering into price levels 
were so varied that it was not possible for them, from the 
materials at their disposal, to make a precise analysis. . 


In view of the extent to which the wage rates of 
workers in shipbuilding and other heavy industries are 
still further depressed by the continued high cost of 
living, we agree to urge the Government to consider 
what steps can be taken to effect a substantial reduc- 
tion in the elements entering into the cost of livmg items, 
and thus increase the purchasing power of wages 


Cost or 


V.—Pvustic Services: Pitoracr, Towace, Harsour 
Dues, Pustic Dry Dock Dues, anp Ratiway 
TRANSPORT. 


We have received from representative firms in vanous 
districts particulars of the charges they have to meet in 
respect of pilotage, towage, harbour dues, public dry dock 
dues and railway carriage at the present time, and com- 
pared them with the cost in 1913. 

With the exception of railway transport there is a con- 
siderable variation in the index figure in regard to the 
charges made in the various districts for the items named. 

While adjustment of these charges is a matter for local 
representation, we consider that in many instances the 
increase in.these charges is unreasonably high, as com- 
pared with pre-war charges and unreasonably high also as 
compared with the general level of prices. 

We recommend that action should be taken in the 
localities to secure a reduction of these charges, ani 
failing satisfaction being obtained from the local autho- 
rities, appeals should be made to the Board of Trade. 

With regard to railway transport, we consider that 
in view of the serious extent to which the charges for 
this service inerease the cost of shipbuilding, directly 
and cumulatively, every effort should be made to 
reduce them. 


VI.—Conprt1on or THE INDUSTRY. 


In view of the long-continued depression in shipbuilding 
and the hardships that have fallen on all interests imme- 
diately concerned in it, we have given anxious thought 
to the question whether the Government should not be 
asked to grant temporary assistance, by subsidy or direct 
monetary aid, to what is undoubtedly for Great Britain 
a basic industry on which both in peace and war the country 
is dependent in a very vital degree. We cannot bring 
ourselves to the view that either our own ultimate con- 
dition or the country’s best interests can be helped by 
any such course of action. 

We do, however, feel that the main objections that can 
be raised to subsidy and direct monetary aid from an 
economic point of view, do not at all apply to such a 


measure as the Trade Facilities Act. Bad as our ship- 
building position has been, we have in the matter of 
employment benefited by the operation of that Act. We 


eannot think that the Chancellor of the Exchequer can 
have had the condition of employment in shipbuilding in 
mind when he declared that this Act ** had exhausted its 
usefulness.” 

We agree to protest against the discontinuance of 
this measure so far as shipbuilding is concerned, and to 
urge that the facilities that have been available to the 
industry through the Trade Facilities Act during the 
last few years should still be continued and even 
enlarged. 

We further agree to appoint a joint deputation to 
wait upon the Prime Minister and the Chancellor of the 
Exchequer to lay before them reasons why special 
consideration should given to the shipbuilding 
industry. 


be 








MANCHESTER ELECTRICITY SUPPLY. 


Tue annual report of the Manchester electricity depart - 
ment for the year ended March 31st last states that the 
quantity of electricity generated was 387,008,090 kilowatt 
hours, an increase of 50 million kilowatt-hours over the 
year 1925. The total quantity sold was 300,440,765 kilo- 
watt-hours, and the quantity used on the works 27,577,599 
kilowatt-hours, making the total of current accounted for 
328,018,364 kilowatt-hours. The quantity used in dis- 
tribution or otherwise not accounted for was 58,989,726 
kilowatt-hours, or 15-24 per cent. of the quantity gene 
rated. The total maximum supply demanded was 136,110 
kilowatts, excluding the supply from batteries. All these 
figures are records for the Manchester undertaking. The 
income showed a decrease of about £19,000, on a total of 
£1,426,238, and the working expenditure an increase of 
about £22,000 on a total of £789,314. The average price 
of fuel fell by 2s. 6d. per ton during the year, the total 
consumption being 283,320 tons. As regards new plant, 
one static transformer, having a capacity of 6000 kilovolt - 
ampéres, has been installed at Dickinson-street and a 
three-phase bank of transformers, having a total tity 
of 8000 kilovolt-ampéres, has been installed at Stuart - 
street. All these transformers are for the purpose of 
stepping down the supply from the Barton 33,000-volt 
transmission system to the standard high-tension feeder 
and sub-station pressure of 6600 volts. An interesting 
feature of modifications effected at the Stuart-street 
station is the installation of an air preheater of the plate 
type on one boiler. As a result of this addition, the effi- 
ciency of the boiler has been increased approximately 
6 per cent. In connection with the Barton station, no 
additions have been made to the generating plant. The 
difficulties previously experienced with the transmission 
system having, it is hoped, been largely overcome, it has 
consequently been possible to make more effective use of 
the station. As a further result of the improved workng 
conditions, the average thermal efficiency of the Barton 
station for the full period of twelve months has been con- 
siderably increased, and it is now one of the most efficient 
steam-driven generating stations in the world. The Elec- 
tricity Committee’s decision to extend the Barton station 
having been approved, much work has been done on the 
preparation of the necessary plans and specifications. The 
efficiency of the distributing system as a whole equalled 
84-76 per cent., the quantity absorbed in the mains and 
distributing stations being 15-24 per cent., showing the 
slight decrease of 0-53 per cent., as compared: with the 
preceding year. 








A roaD scheme to link up Canvey Island with the main- 
land by means of a lock across Benfleet Creek is to be 
submitted to the next meeting of the Canvey Urban 
District Council. It is claimed that such a scheme would 
be less expensive than the construction of a bridge, and 
that the top of the lock could provide a reinforced concrete 
roadway. Vessels would be able to pass through by means 








We have compared the burden of local rates and taxa- 





generally. 


of the lock gate. 
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Railway Matters. 





As railway companies may, at this time, when the coal 
supply is so low, lay themselves open to reproach for run 
ning special trains to race meetings, we would pomt out 
that that class of traffic is very profitable to the companies, 
inasmuch as all passengers pay full fares, and, therefore, 
different from excursion traffic at reduced rates. It is 
obvious that the more business the companies do the 
better for their staff and for all who trade with railways. 


Tue Great Western, Great Central and Great Northern 
companies were the first, other than the Metropolitan and 
Metropolitan District, to adopt a yellow instead of a red 
light for the or “ warning” night indication of 
distant signals. The Great Central and Great Northern 
companies followed that plan throughout the whole of 
their systems, but it was employed on the Great Western 
only as between Paddington and Southall. Now that such 
an indication is a requirement of the Ministry of Transport, 
it has been decided gradually to introduce it on all sections 
of the Great Western, and this year it is hoped to alter 
the signals as far as Bristol and Birmingham. 


‘on” 


AnoTHerR of those unfortunate bad cases of drivers 
passing signals at “danger” that from time to time 
characterise the operation of American railways and 
encourage automatic train control occurred on the Penn- 
sylvania system near Pittsburgh in the early hours of the 
17th instant. Owing to a failure of the continuous brake 
an express from Pittsburgh to Washington was brought to 
a stand. It was not only protected by automatic signals, 
but by flares lighted by the flagman of the express. 
Despite these precautions it was run into by an express 
from Cincinnati to* New York, drawn by two engines. 
Kighteen persons were killed. 
still burning after the collision and so proved that the 
flagman had done his duty. 


AccorpIne to the Board of Trade returns, the value of 
the railway material exported during the first four months 
of the present year was as follows, the corresponding figures 
for 1925 and 1924 being added in brackets : 
€1,407,367 (£1,195,610, £794,292); rails, 
(£612,775, £631,131); carriages, £801,426 (£542,222 
£358,316): wagons, £1,243.356 (£1,075,.004, £1,325,816); 
wheels and axles, £179,515 (£218,606, £257,513) ; 
axles, £105,530 (£15 6, .467); chairs and metal 
sleepers, £355,826 (£248,425, £564,672); miscellaneous 
permanent way, £436,097 (£486,874, £450,871); total 
permanent way, £1,945,357 (£1,765,522, £ 514) 
The weight of the rails exported was 98,267 tons (63,239 
tons, 70,033 tons), and of the chairs and metal sleepers 
36,268 tons (20,473 tons, 44,417 tons). During the month 
of April alone locomotives to the value of £214,170 were 
shipped, which included :—India, £77,038 ; other countries 
in South America than the Argentine, £43,728: the 
Argentine, £2656; Australia, £1020. The rails exported 
during April were of the value of £183,853 and included : 
Australia, £67,176; the Argentine, £31,493; India, 
£14,114; South Africa, £6663; West Africe, £4238; 
New Zealand, £2454. 

Tue financial effect on the railways of the coal stoppage 
of April-June, 1921, is not known, as the railways were 
at that time under the control of the Government, and 
the actual figures were not published. Some crumbs of 
comfort may, however, be drawn from the history of the 
stoppage during March and part of April, 1912. At the 
end of the first nine weeks of 1912 the traffic receipts of 
the seven principal coal-carrying railways had an aggregate 
increase, when compared with the corresponding period 
of 1911, of £79,915 in passenger traffic and of £198,961 
in freight traffic. By the end of the fourteenth week, 
when the strike had ended, those figures had become 
decreases of £166,486 and £1,931,426 respectively. By 
the end of the half year, owing, no doubt, to the consequent 
scarcity of money, the passenger traffic decrease developed 
into one of £470,098, but the goods receipts recovered 
and were only £1,295,488 to the bad. The point about 


Locomotives, 
£770,180 


























report which accompanied the “ Railway Returns *’ for 
1912 said: “ In spite of the coal strike the receipts in 1912 
from general merchandise were the highest recorded,” 
and, let us add, the year 1913 was better still. Some 
comfort at this time may also be drawn from the fact that 
during the half year in question—January—June, 1912 
those seven railway companies saved about 12 per cent. 
of their train mileage 


Trere has recently been issued the report by Major 
Hall on the buffer stop collision of January 23rd at 
Clevedon, Great Western Railway, mentioned in this 
column of our issue of January 29th, wherein we drew 
attention to a similar collision there on August 21st, 1920. 
A very heavy storm of rain prevailed at the time, and 
though the driver did not make that an excuse for his 
failure to pull up the train in time, it does, from the 
evidence of other witnesses, seem reasonable to assume 
that when he came to get his train in hand he had travelled 
further than he thought and that when he applied the 
brake the wheels picked up owing to the bad condition of 
the rail and so he failed to stop in time. A good deal was 
made by the driver of the absence of sand, and Major Hall 
says that it is certainly possible that if sand had been 
available the collision might have been avoided. | It is, 
however, clear that drivers of motor car trains such as the 
one in question do not use sand; but it is of importance 
to recall that when the previous buffer stop collision 
oceurred the railway company, in the following November, 
gave instructions that motor car trains were to carry sand. 
It is open to question whether the instruction was generally 
acted upon. One driver who gave evidence was unaware 
of it, At any rate the sand boxes on this train were cer- 
tainly empty at the time of the accident and probably 
had been for some little time. Major Hall thought that 
the reason for that was mainly the comparative inacceasi- 
bility of the sand boxes and the consequent difficulty 
which undoubtedly exists in filling them. Some re-design 
of the sand boxes and the filling arrangements is neces- 
sary. Attention is drawn to the various devices on road 
vehicles for improving the visibility through glass-fronted 
compartments in heavy rain, and it is suggested that 


The flares were found to be | 


tires and 
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| Notes and Memoranda. 
TRACTION motor standardisation, electric transformer 
stations, mercury rectifiers, and remote control are among 
| subjects to be discussed at the Barcelona meeting in 
| October of the International Union of Tramways 


| A COAL mine in America, haown as the Bartley, which 
raises 4000 tons a day, is fully equipped with electrically- 
| driven plant, but there are no cables in the workings. All 
the machines, including locomotives, coal cutters, &c., 
|are supplied by batteries, which are recharged in a 
station at the bottom of the shaft. 





THE export of manganese ore from India during 1925 
amounted to 604,000 tons, or 50,000 tons less than in 1924. 
The principal purchasers were the United Kingdom, 
Belgium, and France. The United Kingdom’s purchases 
during the year declined from 203,000 tons to 180,000 
tons, and Belgium's from 189,000 tons to 175,000 tons. 
France, on the other hand, increased her share slightly 
from 148,000 tons to 150,000 tons. The exports to the 
United States declined from 98,000 tons to 49,000 tons 
Bombay, Calcutta, and Mormugao, in Portuguese India, 
are the principal ports of export. 


In an article contributed to the Journal of the South 
African Institution of Engineers, Mr. C. W. Tozer gives 
an illustrated description of the low-temperature car 
bonisation plant which has been erected at Ballengeich, 
Natal. The plant is equipped with vertical cast iron 
retorts and works on coal having a volatile content of from 
24 to 25 per cent. with about 18 per cent. ash. 
thousands of tons of coal have been treated so far and 
| yield about 7-5 gallons of crude oil and 44 lb. of pitch per 
| ton of 2000 Ib., with 1560 Ib. of coke. The yield of motor 
spirit is about 1-25 gallons per ton. 


Some 





| 
j AccorpinG to the Implement and Machinery Review, 
about ninety farms are now using the Chester Corporation 
electricity supply for lighting, heating, cooking, ironing, 
vacuum cleaning, corn crushing, root cleaning and cutting, 
chaff-cutting, water pumping, wood sawing, and other 
tasks coming within the same category Electric light 
in outbuildings has been found to expedite operations. 
| Village craftsmen also make use of the same power, village 


institutions subscribe to the service, and in one village 
every house is using electricity. Even village streets and 
roads are illuminated by it. All this has been achieved 
without incurring a loss. 


THERE was a very considerable increase in productive 
capacity of the pulp and paper industry in Canada in 1925, 
and many projects for new mills and extensions to present 
mills are now going forward and will continue to bring 
additional paper on the market well into 1927. The 5000 
tons per day of 1925 will probably reach a potential figure 
of close to 7500 tons by the end of this year. The total 
value of pulp and paper exports for 1925 exceeded 
153,365,061 dollars, in addition to pulpwood valued at 
14,168,935,000 dollars. Of this the largest item was news 
print paper to the amount of 1,401,615 tons, valued at 
98,945,327 dollars. Canada produces more than enough 
for domestic needs of book, writing, wrapping, coated and 
felt papers and boards. 


THERE is a short article in the Chemical Trade Journal 
on the production of solid carbon dioxide in America 
In its broad outlines the process that has been evolved 
consists in compressing flue gas containing a high per- 
centage of carbon dioxide, separating the water and other 
impurities, and expanding the gas in a specially designed 
gas turbine. The ‘“‘snow’”’ emerging from the turbine 
is compressed into blocks, while the gases are returned and 
cool fresh supplies of flue gas before and during the com 
pression operation. In bulk orders, the material is trans 
ported in the form of 10in. cubes packed in boxes of a 
peculiar very light fibrous wood, which has been found to 
possess good heat insulating properties. Experience has 





| as an excellent refrigerant for from five to seven days 
the stoppage of 1912 that gives the most hope is that the | 


shown that one of these ]10in. cubes, weighing about 38 Ib., 
will, even when inefficiently insulated, keep and operate 


At the summer meeting of the Institution of Heating 
and Ventilating Engineers, at Scarborough, Mr. J. W 
Cooling deait with the subject of air conditioning as an 
aid to industry. This question, he stated, had not been 
given the attention it In America, where 
weather conditions were more severe, it was almost impera 
tive in certain Apart from industrial uses, 
air conditioning had become necessary in connection with 
mechanical ventilation. Incidentally, in good factories, 
apart from its beneficial effects on the operatives, clean 
air was essential. In some cases it was of paramount 
importance to have almost sterile air, and it could readily 
be obtained by means of modern air conditioning. By 
similar means there was no reason why factories manufac- 
turing cheap cabinet work under mass production should 
not turn out work with parts which fitted equally as well 
as hand-made work. The same necessity was met with 
in nearly all industries employing hygroscopic materials, 
such as cabinet making, textiles, printing and paper- 
meking. 


deserved. 


industries. 


Ir is reported from New York that a new type of loom 
has been invented by the Lucas-Lamborn Loom Corpora. 
tion, of that city, and that it has been successfully demon. 
strated before a large group of textile experts at the com- 
pany’s plant in New Jersey. One of the distinguishing 
features of the loom is that the customary fly shuttle, which 
is shot through the shed by pickersticks, is supplanted by 
a shuttle carried on arms and transferred from one arm 
to the other at the centre of the shed. The beater move- 
ment of the new loom is operated separately from the 
shuttle-carrying mechanism, and the harnesses are operated 
by cams without the use of straps and springs, such as are 
used on the looms now in operation. The loom also has 
a mechanical tension device for the take-off of the yarn 
from the shuttle bobbin, which supplants the customary 
method of relying upon waste or bristles stuffed in the 
evelet of the shuttle to give proper tension to the filler 
thread. One of the advantages claimed for the new loom 
is the elimination of abrasion and breakage in the warp 
threads occasioned by the repeated passage of the shuttle 
across the warp, for in it the shuttle does not touch the 





Tue tenth International Aeronautic Exhibition is to 
be held in Paris, at the Grand Palais, from December 3rd 
to 19th next. 

Cement works costing £400,000 are to be erected by the 
Medway Cement and Colliery Works, at Moss Vale, New 
South Wales. 


THE scheme for the erection of a paper mill at Thunder 
Bay, Ontario, has been changed to provide an output of 
400 tons a day, instead of 200 tons as originally arranged 


Tue forty-one electric locomotives which have been 
ordered from the Metropolitan-Vickere Electrical Company 
will each weigh 115 tons, and will be rated at 2600 horse 
power. 

AccorDING to the report of the Under-Secretary for 
Mines, Queensland's mineral output, other than gold, for 
1925 was valued at £1,820,419, a decrease of £26,191 when 
compared with 1924. 

A L&ICESTERSHIRE miner, Joseph Moon, who died at 
the age of seventy-four on the 15th inst., had worked below 
ground in the coal mines for sixty-two years, from the age 
of nine to that of seventy-one. 


THE first unit of a retort plant for distilling the oil shales 
of Latrobe, Tasmania, is being erected. The reserves of 
shale are estimated at 43,000,000 tons, and it is expected 
to produce 30s. worth of oil per ton of shale 


As a means of providing communication between the 
river steamers plying on the Murray, Australia, and ocean 
going vessels Sir William Creswell has proposed an aerial 
ropeway crossing the bar and terminating in an island 
wharf in deep water. 


Work has been started on the development of the 
Seymour coalfield in Tasmania, which is said to contain 
30,000,000 tons of coal having a calorific value of some 
12,500 B.Th.U. per pound. It is intended to start with 
an output of from 2000 tons to 3000 tons a day. 


We are informed that Mr. G. 8. W. Marlow, B.Sc., 
F.I.C., has been released by the Association of British 
Chemical Manufacturers to devote part of his time to the 
appointment of secretary and editor of the Faraday 
Society and secretary of the Institute of Physics, made 
vacant by the death of Mr. Spiers, pending the completion 
of final arrangements for carrying on the official work of 
these bodies. Mr. Marlicw was assistant secretary to the 
Institute of Chemistry from 1919-1925. 


Tue Urban District Council of Clay Cross has applied 
to the Ministry of Health for sanction for a loan to augment 
its water supply. It proposes to sink a further borehole 
in Press-lane in the parish of Ashover, Derbyshire, from 
which it hopes to obtain a vield of at least 100,000 gallons 
a day, and also to construct a new intake from the Press 
Brook, which water will get bacterial and mechanical 
filtration before entering the mains. A 1,000,000 
gallon reservoir is also included in the scheme. 


new 


A COMPREHENSIVE plan of public works, to cost 260 
million pesetas, has been decided upon by the munici 
pality of Madrid. The works will include the installation 
of sanitary and ambulance services; market buildings 
equipped with the most modern types of refrigerating 
apparatus; school and hospital buildings and street 
cleaning, watering and fire-extinguishing equipments. 
Considerable sums will be devoted to the extension of the 
northern residential districts of Madrid, including the 
building of several main avenues, central open spaces, 
drainage and sewerage systems. A belt line to connect 
the suburbs with the various trunk line stations and a tube 
system to serve the public markets form part of the enter 
prise. A large amount of foreign material will be required, 
and special facilities for its import, free of duty, have been 
granted by the municipality, with the approval of the 
Government. 


SATISFACTORY results are reported from the working 
of the Marconi wireless telephone sets installed on harbour 
vessels some twelve months ago by the Basrah Port Trust 
The vessels in the Persian Gulf so equipped are the control 
vessels Alert and Yenan, the pilot vessels Nearchus, Liger 
and the station ship Harmagq, and there working in con 
junction with shore stations at Tanoomah and Fao. A 
wireless bell ie included in each installation, so that there 
is no necessity for maintaining a continuous watch. Any 
vessel or station can call any of the others with the facility, 
it is said, of an ordinary telephone. The transmitters have 
a power of 100 watts and the range for telephony varies 
from 35-80 miles, depending on local conditions. The 
radius for telegraphy is from 100 to 200 miles. According 
to an official report, ‘all the stations are giving excellent 
results and a considerable amount of traffic is effected.” 
Indian signalmen man the stations, and they have rapidly 
gained proficiency in their work, speech generally being 
used. 

A Few days ago Sir Max Muspratt, chairman of the 
United Alkali Company, Ltd., and the directors, visited 
the company’s West Bank Power Station to inspect and 
put into commission the new 10,000-kilowatt turbo gene 
rator set and condensing plant, built by the Metropolitan. 
Vickers Electrical Company, Ltd. The installation of 
the set has increased the total capacity of the station to 
20,000 kilowatts, and although the plant is primarily 
intended for the generation of electricity for the company’s 
works, the station is interlinked with the Mersey Power 
Com y’s undertaking. The new set is capable of de 
veloping 10,000 kilowatts at a power factor of -8, and of 
delivering three-phase 50-cycle current at a pressure of 
6600 volts, the speed being 3000 revolutions. The turbine 
is a two-cylinder machine embodying various improve 
ments, which are said to represent a decided advance 
in turbine design. The West Bank Station, which nor 
mally operates at a load factor of over 90 per cent., is in 
the fortunate position of having an ample supply of con 
densing water from the river Mersey, and the capacity 
of the pumping plant has been increased by the installa 
tion of a Mather and Platt vertical pump. New switchgear 
has also been supplied by the Metropolitan-Vickers Elec 
trical Company for controlling the new generator, and 
additional feeders have recently been laid to the company’s 








railway motor cars be similarly equipped. 
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works by British Insulated Cables, Ltd. 
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“The Engine-room Department Never Fails.” 


More than six months have passed since the 
notorious Fleet Order concerning the status of naval 
engineer officers was promulgated, and the Board 
of Admiralty appears to be under the impression 
that the last has been heard of the matter. If so, 
we hasten to undeceive it. The lapse of half a 
year has only served to deepen the resentment of 
the whole engineering community at this gross 
affront to their profession. Unless we are much 
mistaken, they are more than ever resolved to 
secure the abrogation of an order as obnoxious as 
it was unwarrantable. The Admiralty has now had 
ample time in which to produce its reasons for an 
act which impressed all unbiassed men as being at 
variance with common sense, to say nothing of 
justice and equity. No such explanation has been 
offered. Nothing could be feebler or less convinc- 
ing than the First Lord’s perfunctory statements on 
the subject. It is painfully evident that Mr. 
Bridgeman, with no personal knowledge of the 
facts, has merely repeated the words put into his 
mouth by the Sea Lords. This, however, will not 
do. The matter is far too important to be shelved 
in order to spare the feelings of a few admirals 
who appear to have adopted Lord Fisher’s 
rule, “ Never explain, never apologise.” But 
Fisher, though not without his limitations, was 
a great organiser and a great administrator. 
His decisions were taken only after profound 
thought, and the reforms he effected proved in the 
main to be beneficial to the service. His cardinal 
aim was to foster a spirit of unity and brotherhood 
in all ranks of the Navy, and this aim he sought to 
achieve by sweeping away the barrier which archaic 
custom had erected between deck and engine-room. 
The apparent object of the present Board is to 
rebuild that barrier by restoring the old invidious 
distinctions—in other words, to put the clock back 
twenty years. Even Mr. Bridgeman, speaking for 
those who prompt him, has never ventured to pre- 
tend that this retrogressive move will do any good. 
He contents himself with assuring us, in somewhat 
faltering accents, that it will do no harm. Naval 
opinion is almost solidly against him. Of the 
innumerable letters of protest which have appeared 
in the newspapers, a goodly proportion come from 
deck officers who realise the baneful effects which 








this order, if allowed to stand, will have on the 
best interests of the service. Surely it were better 
to recall the order than to let the Navy suffer 
permanent injury in consequence of a palpable 
administrative error. 


That any Board of Admiralty should go out of 
its way to slight the engineer officers of the Navy is 
a matter for astonishment. But that this should be 
done by a Board of which the leading members 
were, as they themselves acknowledge, peculiarly 
indebted to the engineering department during the 
war borders on the inconceivable. As we were able 
to show recently, on authoritative evidence, the 
German naval forces were often and gravely 
hampered by machinery failures. More than once 
the High Sea Fleet was compelled for this reason to 
abandon projected enterprises. In the Jutland 
engagement the inability of their battle-cruisers 
to maintain their designed speed was the subject of 
hitter comment by the German leaders. Of the six 
German raiding cruisers that came into prominence, 
one and all suffered from the handicap of engine 
trouble. The Dresden owed her destruction to this 
cause. The Leipzig was sunk at the Falklands 
because her engines could not be driven at utmost 
speed. The Niirnberg, in the same action, reported 
boiler defects. The Koenigsherg took shelter in 
the Rufiji River to carry out urgent machinery 
repairs, and while there was caught and destroyed. 
The Karlsruhe, a brand new ship, was compelled 
by engine failure to lie motionless for two days in 
the centre of the danger zone. Such instances could 
be multiplied, but those we have given will suffice. 
It is a fair inference that with a higher standard of 
engineering proficiency the German Fleet might 
have accomplished greater things. How different 
were conditions in the British Navy! Owing to 
the evasive tactics of the enemy, our ships, whether 
in action or pursuit, were invariably forced to steam 
at high speeds. It was superior speed that brought 
us the resounding victory of the Falklands, where 
aged cruisers surpassed their trial velocities. To 
quote the official historian: “A notoriously bad 
steamer, the Kent was nearly 7 miles astern, and 
her engine-room staff were already strained with 
eight hours’ full speed. But when once she had 
settled down they performed miracles and made 
her surpass herself. By forcing fires with all her 
woodwork they soon had her steaming as she had 


never steamed before, doing, they said, up to 
25 knots.’’ Eventually, this “lame duck ”’ over- 


hauled the fast cruiser Niirnberg, and sank her. 
It was superior speed that gave Lord Beatty 
the opportunity of bringing the enemy to action on 
the Dogger Bank, as the same historian records in 
graphic phrases: “It was a stern chase,” wrote 
Sir Julian Corbett, ‘ and must inevitably be a long 
one, but as knot by knot the battle-cruisers worked 
up speed, it became clear they were gaining. The 
response of the engine-room was magnificent. By 
8.30 they were doing 26 knots, and the Admiral 
[Beatty] called for 27. Yet the Indomitable, whose 
mean trial speed was only just over 25, was keeping 
up, and the flagship, in admiration, signalled ** Well 
steamed, Indomitable.”” The work of the New Zea- 
land, which, though on her trial she had done 26, 
was designed for 25, was scarcely less splendid. 
But every man in the engine-room knew it was 
the chance of a life-time, and all that men could do 
they did.” If the Dogger Bank fight was less 
decisive than had been hoped, it was clearly not 
the fault of the engineers. Speed, again, was the 
key factor in all the crucial manceuvres of the Fleet 
at Jutland. The extraordinary pace of our 
battle-cruisers was at once the envy and despair of 
German eye-witnesses. Von Hase has told how 
Beatty’s ships “‘ romped away ”’ to “ cross the T ” 
of their German opponents, which were nominally 
of equal engine power. Admirals Jellicoe and 
Beatty both laid stress in their despatches on the 
magnificent work of the engineers. ** It must never 
be forgotten,”’ the former wrote, ‘‘ that the prelude 
to action is the work of the engine-room department 
and that during action the officers and men of that 
department perform their most important duties 
without the incentive which a knowledge of the 
course of the action gives to those on deck. The 
qualities of discipline and endurance are taxed 
to the utmost under these conditions, and they were, 
as always, most fully maintained throughout the 
operations under review. Several ships attained 
speeds that had never before been reached, thus 
showing very clearly their high state of steaming 
efficiency. Failures in material were conspicuous 
by their absence, and several instances are reported 
of magnificent work on the part of the engine-room 
departments of injured ships.’’ Lord Beatty’s 
tribute, though more terse, was not less cordial. 
“ As usual,” he reported, “ the engine-room depart- 
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ments of all ships displayed the highest qualities 
of technical skill, discipline, and endurance. High 
speed is a primary factor in the tactics of the 
squadrons under my command, and the engine- 
room department never fails.” 

Yet it is the officers of this very department who 
have been singled out, by a Board of which Lord 
Beatty himself is professional head, for treatment 
usually reserved for those who have failed. Their 
reward for services which evoked the highest 
commendation is to find themselves thrust back to 
the subordinate position they held in days when the 
mechanical element in naval tactics was far less 
important than it has since become. By a stroke 
of the pen they have lost the combatant status— 
and all that such status implies—which was won 
after many years of devoted service, and which is 
indubitably theirs by right, and not by privilege. 
And by the irony of circumstance, they have 
suffered this grievous affront at the hands of 
Admirals who owe their reputation largely to the 
engineers. Once more we would urge upon the 
Lords of the Admiralty the wisdom of marching 
with the times, of discarding prejudices which were 
obsolete at the dawn of the century, and of dealing 
fairly with a corps of naval officers who have a 
special claim on the gratitude of their country. 
We say again that a sad blunder has been com- 
mitted, and public opinion will not be satisfied until 
it is righted. 


Comparative Performances of Air-Heaters. 


THE adoption of some form of regenerative cycle 
in all modern power stations has, by displacing the 
economiser from the position it has held so long, 
caused engineers to turn to the air preheater as a 
means of abstracting the valuable heat from the 
flue gases before they pass to the chimney. The 
use of preheated air in the furnaces is, moreover, 
very advantageous in promoting rapid and com- 
plete combustion, so that the principle of air pre- 
heating is now fully accepted when the highest 
efficiency is sought. The application of the prin- 
ciple, however, necessitates a decision on two 
points, namely, what type of air heater shall be 
employed and to what temperature the air shall be 
raised. The adoption of air preheating is as yet 
too recent for practice to have settled down along 
very definite lines in regard to either of these ques- 
tions, and engineers have cause to be grateful for 
any data which will guide them in making their 
decisions. Although the lengthiest experience of 
air preheating is to be found in this country, we 
have, as is so often the case, to look abroad for 
published information concerning the results 
obtained. The American Bureau of Mines, whose 
activities have a practical usefulness which might 
well be emulated by our own Fuel Research Board, 
carried out tests of different heaters in conjunction 
with marine boilers two or three years ago. These, 
however, were quite small heaters according to the 
ideas of power station éngineers, and the latter 
will be more interested in some comparative results 
of different heaters given in a paper read recently 
before the American Society of Mechanical Engi- 
neers. ‘The author of the paper, Mr. N. E. Funk, 
summarised the results obtained in connection with 
seven boiler units all comprising Stirling type 
boilers, fifty-five tubes wide, of substantially the 
same design and heating surface. Six of the boilers 
had each a heating surface of 14,217 square feet, 
while the other had a surface of 15,692 square feet. 
Five of the former were, indeed, in the same station, 
and besides being identical in design, with identical 
stokers and settings, they worked, of course, under 
identical conditions as to steam and feed water 
and were fired with similar fuel. Three ot the five 
had identical economisers of 5250 square feet 
surface, and the other two had no economisers at 
all. All had air preheaters, plate heaters of 20,719 
square feet and 22,500 square feet being fitted on 
two out of the three economiser boilers, and a 
tubular heater of 22,072 square feet being used in 
conjunction with the third. Of the two boilers 
without economisers one had a Ljungstrom air 
preheater of 64,960 square feet surface and the 
other a tubular heater of 50,276 square feet surface. 
The sixth boiler, though identical with the other 
five, had an economiser of 6853 square feet surface 
and no air preheater. The seventh boiler had an 
economiser of 7515 square feet, a tubular preheater 
of 22,072 square feet, and a water wall of 595 square 
teet heating surface. As will be seen, the con- 
ditions were about as favourable for purposes of 
comparison as could possibly be obtained. All 


three types of heater were working in the same 
station in conjunction with identical boilers, and 
the plate type could be compared with the tubular 


With such an excellent field for investigation, 
the author, we think, has hardly done justice to 
his opportunities, even allowing for what may have 
been lost owing to the abridgment of his paper in 
the monthly journal of the A.S.M.E. He disclaims 
any intention of drawing specific conclusions from 
the data obtained, but unfortunately the latter 
are not presented in a way which makes it easy for 
readers to draw conclusions for themselves. Results 
are given in the form of curves, the position of 
which amongst the plotted points might be ques- 
tioned in several cases, while even if the curves be 
accepted, numerical values of the various quan- 
tities can only be obtained by scaling the diagrams. 
From the diagram representing efficiencies of com- 
plete units at various loads one finds that a boiler 
with economiser and tubular air heater gave its 
maximum efficiency of 88 per cent. when burning 
22°6 lb. of dry coal per square foot of grate per 
hour, while a similar boiler with similar grate, but 
with a somewhat larger economiser and no air 
preheater, touched its maximum efficiency of 
85 per cent. when burning only 13 lb. of coal per 
square foot of grate. Furthermore, the first boiler 
showed a well-sustained efficiency giving nearly 
87 per cent. at a rate of 39 lb. per square foot, 
whereas the second was as low as 76 per cent. at 
this rate of firing. From another diagram one 
finds that when both these boilers are consuming 
coal at the rate of 39 1b. per square foot of grate 
area the final flue gas temperature of the boiler 
with the preheater is reduced to about 270 deg. 
Fah., whereas the boiler with the economiser oaly 
discharges its flue gases at about 520 deg. Fah. 
It looks very much as if both the boiler and the 
economiser were dirty in the latter case, and, if 
so, the comparative value of the results is vitiated. 
Another comparison which one can hardly refrain 
from making is between the two identical boilers 
without economisers, but with preheaters of the 
Ljungstrom and tubular types respectively. With 
the former the rise in temperature increases from 
400 deg. to 470 deg. Fah. as the evaporation rate 
of the boiler is increased from 4°65 lb. to 9-3 Ib. 
per square foot of heating surface, while the tubular 
heater supplies air with a temperature rise increas- 
ing from 325 deg. to 520 deg. for the same range of 
evaporation. The curves representing the respec- 
tive temperature rises cross each other at a fairly 
acute angle at an evaporation rate of about 6°8 lb. 
per square foot. Why the characteristics of these 
two heaters should be so different is somewhat of 
a mystery. They both produce higher air tempera- 
tures than any others, but the overall efficiencies 
of their boiler units nevertheless, somewhat 
low. The author gives two reasons for believing 
the results to be an unsafe guide as to what effi- 
ciency may be expected with highly heated air. 
He hints in the first place that the CO, percentage 
had to be reduced to prevent the temperatures from 
rising to such an extent as to damage the furnace 
walls, and he suggests further that the increased 
amount of heat in the furnace was more than the 
heating surface of the boiler could adequately cope 
with. No figures are given for the CO, in these or 
any other tests, and if an unknown amount of 
excess air was deliberately admitted with the 
object of cooling the furnaces the tests have very 
little significance. With regard to the second 
point, it does not follow by any means that an 
increased furnace temperature necessarily involves 
an increased flue gas temperature. Indeed, there 
is plenty of evidence that the opposite is the case. 
The gases lose heat by radiation much more 
rapidly with higher furnace temperature, and it 
has often been noted that by diminishing the excess 
air admitted to the furnace the temperature of the 
flue gas leaving the boiler is reduced. 

Difficult as it is, from the data given, to make any 
exact comparisons between the performances of 
the various heaters, there.are two facts which seem 
definitely established. They are, moreover, facts 
of considerable practical importance, and they are 
emphasised by the author, in spite of his judicial 
attitude. He points out, in the first place, that 
plate type heaters are more difficult to keep clean 
than tubular heaters, and that although the per- 
formance of the two types is equal when the heaters 
are new, the tubular heater shows to greater advan- 
tage in regular work. A comparison between the 
three heaters of substantially similar surface, 
working in conjunction with identical boilers and 
economisers, shows that after nine months’ working 
under equal conditions the two plate heaters pro- 
duced considerably less rise in the air temperature 
and also less fall in the flue gas temperature than 
the tubular heater did. The author expresses his 
personal feeling that the plate type of heater will 
always be the more difficult to keep clean, and fur 
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transfer than the tubular type. The Ljungstrom 
heater is, as he says, even less difficult to keep clean 
than the tubular heater, and will therefore transfer 
heat more uniformly than either of the others 
though the air leakage which is inevitable with the 
type may result in a misleading temperature of the 
flue gases. The other point which is brought out 
by the tests is that there seems to be a very definite 
relationship between the temperature of preheated 
air and the amount of combustible in the ash. The 
hotter the air the less unburned fuel is found in the 
refuse. This. along with rapidity of ignition, is one 
of the secondary advantages of preheated air, and 
points to the desirability of designing furnaces 
with water walls or otherwise, so that air at the 
highest possible temperatures may be employed 
without causing damage. It is greatly to be hoped 
that further investigations will be made into the 
comparative performances of the heaters dealt 
with by Mr. Funk, and that the results will be 
published with sufficient detail to enable them to 
be analysed, for a more promising field for gathering 
data on air heating questions could hardly be found 
in the world. 








Incorporated Municipal Electrical 
Association. 
No. IL.* 


WHEN the meetings of the Incorporated Municipal 
Electrical Association were resumed in Glasgow on 
Wednesday, June 16th, a paper was read by Mr. C. W. 
Marshall, of the Glasgow Corporation Electricity 
Department, on ** Operating Costs of Electric Battery 
Vehicles.” The Glasgow Corporation Electricity 
Department has_a fairly considerable and very repre- 
sentative fleet of electric vehicles for carrying out the 
transport work of the Department, and the paper 
contained figures of the operating costs based on actual 
practice, although some of the speakers in the dis- 
cussion found it a little difficult to believe what they 
were told, so good are the results. Electric battery 
vehicles have been used by the Department since 
1913, and the actual types of vehicle in use range from 
a }-ton lorry to a 10-ton tractor, a selection from which 
were paraded outside the meeting hall. 

The paper did not deal with constructional features, 
but it was stated that the lead battery was now in 
favour, in preference to the alkaline battery, owing, 
it was explained, in great part to the fact that it was 
much cheaper in initial cost, and at the same time gave 
service at least as good as that obtained from the 
alkaline battery. The figures in the paper showed 
that the cost per vehicle mile for a 4-ton vehicle 
worked out at 8-32d. on the basis ef 10,000 miles 
running per annum, which was the actual figure ; 
for a 1-ton vehicle the cost was 9-3d. per mile ; for a 
2-ton vehicle, 10-4d. per mile ; for a 3-5-ton vehicle, 
11-95d. per mile ; and for a 5-ton vehicle, 13-4d. per 
mile. Except as regarded the }-ton and 1-ton vehicles, 
the weekly operating costs of electric vehicles were 
superior to those of either similar petrol or steam 
vehicles. 

It was, Mr. Marshall continued, admitted that there 
had been a lack of development of the electric vehicle 
in recent years and the causes were attributed, first, 
to the fact that it had never been actively encouraged 
by the electric supply authorities, and the apathy on 
their part had retarded general development ; 
secondly, to the fact that many of the vehicles con- 
structed in this country were badly designed ; and 
thirdly, that in many cases no attempt was made to 
give the vehicles or batteries adequate attention. _ 
The author urged all electric supply authorities 
to inquire into their own transport costs with a view 
to substituting electric vehicles for their present mode 
of transport, whatever it might be, and the paper 
concluded with the statement that there was now no 
more reliable vehicle than a good electric vehicle, 
provided it was engaged on work within its limits. 
The discussion showed that, whilst there are many 
electricity supply departments using electric battery 
vehicles, a very much larger number have no mech 
anical transport of any kind, and Mr. J. W. 
Beauchamp, of the Electrical Development Associa- 
tion, begged those people to scrap their obsolete 
methods. 

Mr. A. Nichols Moore, the electrical engineer at 
Newport, Mon., who has been persevering with 
battery vehicles, blamed the antipathy and opposition 
of borough engineers and surveyors for the slow pro- 
gress that has been made, coupled with the fact that 
in the early days the enthusiasts recommended 
electric vehicles for every class of work when they 
would have been well advised to stick to short 
haulage of heavy loads. ; 
The general consensus of opinion was that station 
engineers should give much greater publicity to the 
advantages of electric vehicles, and as a first step in 
the forward direction should use them for their own 
purposes. The advertising value of such example 
was stressed. 

For the rest of the day the members and visitors 
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were the guests of Babcock and Wilcox, Ltd., who 
provided train accommodation to Renfrew for a visit 
to the works there and subsequently conveyed the 
party to Gleneagles, where dinner was served at the 
(jleneagles Hotel. 

‘Industrial Electric Heating” was the subject 
matter of the paper read on Thursday morning, 
June 17th, the authors being Messrs. A. P. M. Fleming 
and J. H. Crossley, of the Metropolitan-Vickers 
Company. This paper contained much valuable 
information, not only regarding electric heating as 
uch, but also as to the detailed processes of various 
wanches of industry in which it is being applied 
ndustrially, principally, it must be said, in America 
whence many examples were illustrated and described 

hut also to some extent in this country, particularly 
in bread baking, confectionery baking, and in one or 
two other trades of a simflar nature. <A _ general 
account was given of various types of construction of 
ovens and furnaces for such purposes as enamel 
-toving, armature baking, steel tempering and anneal- 
case hardening and vitreous enamelling, and it 


ing, 

was interesting to notice how electric furnaces are 
. — . ‘ 

now being constructed in which the electrical heating 


elements are integral with the walls of the furnace, 
showing the manner in which industrial 
heating has been and is being studied. 

The economic aspect of the problem was gone into, 
and for bread and confectionery baking, which seems 
to be the most important application here as yet, 
apart, of course, from electric steel furnace work; the 
of current must not exceed Id. unit and 
should be In the United States the average 
seems to work out at from jd. to 2}d. per unit, judging 
from twenty-three rates which were compared. 

It is admitted that, generally speaking, electricity 
cannot compete with solid fuel, on a cost basis only, 
for any specified heating application, but the expe- 
rience in the United States is that users are willing 
io pay a little more because of the other advantages 
which electricity brings with it. For instance, the 
bread baker can get 25 per cent. more of his finished 
product from the same amount of raw material. From 
that standpoint, it was asserted by the authors that 
in the majority of applications electricity could com- 
pete with solid fuel on a sound commercial basis 
where a jd. rate is available. 

Reference was made to the propaganda work being 
carried out in America by the National Electric Light 
Association, and to the fact that most central stations 
had deputed the task of developing the industrial 
heating load to a special engineer. That, as a matter 
of fact, the authors explained, had been done in one 
case in England, viz., the Newcastle-on-Tyne Com- 
pany. Special mention was made of the use of electric 
heating by American motor car firms for enamel 
stoving, and the figures showed a very considerable 
inerease during the past few years. Three years ago 
the Ford Company had 210 kilowatts of such heating, 
but to-day it had 35,000 kilowatts and would shortly 
extend to 60,000 kilowatts. Similarly large increases 
were shown in the case of the other leading American 
as Packard, Buick, 
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motor car manufacturers, such 
Dodge, and The in America was 
attributed to the close co-operation between the 
supply authority, the electrical manufacturer, and the 
industrial user in studying the solution of heating 
problems, and it was suggested that the Electrical 
Development Association, 
supply authorities, should compile information on 
various phases of electric heating, whilst the manu- 
facturers of the apparatus could assist the supply 
engineers by instructing members of their staffs in the 
fundamentals of design and application of electric 
heating equipment. 

The paper certainly surprised many of those present 
as to the extent to which industrial electric heating is 
being practised in America, and as to the vast field 
waiting to be developed. At the same time, as with 
electric vehicles, it was seen in the discussion that 
there are a few station engineers who have been doing 
some pioneer work here with a fair amount of success, 
particularly in baking of bread and confectionery. 
Mr. H. W. Bowden, of Poplar, however, suggested 
a new direction, viz., the de-frosting of imported 
meat from Australia, whilst other speakers referred 
to various operations in paint works, soap works and 
printing establishments which would involve the use 
of electric heating on a more or less small scale. 

The difficulty of inducing those responsible for 
technical institutes and ordinary schools to install 
electric cooking apparatus for the training of appren- 
tices to the baking trade in the one case, and for 
teaching girls in the other, was referred to by Mr. F. W. 
Purse, the electrical engineer and manager at West 
Ham, who said, however, that he had at last, after 
several efforts, succeeded in getting an estimate 
passed for an electric oven to be installed at the West 
Ham Technical Institute for training bakers’ appren- 
tices. In the case of one cookery school the head 
mistress so disliked electricity that she would not 
even use it for lighting. 

The paper served to awaken interest in the subject 
and rather demonstrated that the manufacturers of 
industrial electric heating apparatus are a little more 
active than the supply station engineers themselves, 
whose business, of course, it is to push these things. 
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The annual dinner of the Association was held on 


“ The Association,”’ was proposed by Mr. D. N. Dunlop, 
Director of the British Electrical and Allied Manu- 
facturers’ Association. His main point was that 
buyers of electrical machinery should do everything 
they possibly could to purchase in this country, and 
he emphasised the fact that there was no ring of manu- 
facturers here, nor did he, as was sometimes supposed, 
wield some magic wand over prices. Indeed, he sug- 
gested that, in giving orders on the Continent, British 
buyers were placing themselves in the hands of far 
stronger combines or cartels than could ever be 
arranged here, because, whatever we did in that 
direction, we were always subject to foreign com- 
petition. He incidentally mentioned that we had 
recently lost a tender at Leicester, which had gone 
abroad, and expressed the hope that we should not 
lose the Edinburgh contract. 

On Friday, June 18th, the annual business meeting 
was held in private. It was subsequently announced 
that Mr. R. W. L. Phillips, electrical engineer at 
Bedford, had been elected president for the coming 
year and that the 1927 Convention would be held in 
Bedford. 








The Control of the River Scoltenna. 


THe Scoltenna is a tributary of the Panaro, in the pro 
vince of Modena, Italy, and the utilisation of its very 
reliable flow by means of hydro-electric power stations 
is being effected by stages, the first of which has recently 
been completed. These works are described, in issue 
No. 198 of La Houille Blanche, by Mr. J. Boudet, who 
presents the hydraulic data and describes in detail the 
Riolunato Dam. The part of the catchment in which 
this first series of installations is situated lies to the north 
and west of Fanano, and summits on its watershed include 
Monte Emilio, M. Cimone, 2163 m.; M. Ronomajo, and 
M. Roniecchio. With the exception of the pass of Abetone, 
altitude 1338 m., the whole of the watershed of the catch- 
ment is at elevations exceeding 1800 m. The rainfall 
is very great, and, in spite of the torrential character of 
the mountain streams, the dependable flow is considerable, 
owing to the natural regulation afforded by almost virgin 
woodlands and by small lakes. The dependable run-off 
—débit-pérenne—is estimated as 40 to 50 litres per second 
per square kilometre. The highest of the power stations, 
altitude 1380 m., will utilise at their confluence the three 
streams, the Taglione, the Pozze and the Sant’ Anna, the 
flow being regulated by controlling the small lakes in those 
valleys. The catchment area is 65 square kilometres, and 
the “ characteristic "’ flow is estimated as 2-6 mecusecs. The 
second station will utilise, with a fall of 70 m., a “‘ charac- 
teristic ’’ flow estimated as 5-8 mecusecs from a catchment 
of 130 square kilometres, and regulated by means of a reser- 
voir of 1,500,000 cubic metres capacity. The third installa- 
tion, which has been completed, will utilise a fall of 112 m.; 
area of catchment, 162 square kilometres; characteristic 
flow, 8-0 mecusecs. The fourth, with a fall of 155 m., 
will be served by a characteristic flow of 11-0 mecusecs, 
from a catchment of 212 square kilometres. 

What Mr. Boudet calls the “ characteristic " flow 
that of the selected dependable flow or débit-pérenne, and 
it may be worth noting that in proceeding downstream. 
stage by stage, the values selected from the basic 40 to 
50 litres per sec ond per aquare kilometr> are, in the order 
of the stations, 40, 45, nearly 50, and 52 
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Tue Rrotunato Dam. 

The third installation, utilising the taii-water of the 
second and the flow from a further 32 square kilometres, 
is served by a “‘ mean "’ characteristic flow of 8-0 mecusecs 
and a fall of 112m. The smallest flows are seldom less 
than 1-0 mecusee, oceurring in winter and subject to 
diurnal irregularities due to nightly frosts and daily thaws. 
To eliminate this diurnal variation of flow it is necessary to 
utilise 200,000 cubie metres of storage, a part of the con- 
tents of a reservoir of 600,000 cubie metres capacity, 
formed by building a dam 20 m. in height. Other impor- 
tant works are : a water-cushion formed by building a low 
dam and provided in order that the water may surplus 
over the main dam ; a leat of 5478 m., of which a length 
of 4134 m. is in tunnel and the rest in canal ; a forebay 
of 6000 cubic metres capacity, and generating plant of an 
ordinary character served by pressure pipes of the usual 
type. 

The multiple-arch dam is of the same general type as 


those of Alto-Barbellino, 49-5 m.; Neto, 28 m.; Tirso, 
63 m.: and the ill-fated Gleno Dam, 50m. The site, 


though not a gorge, is in a steep-sided valley, and the dam 
is founded on limestone strata dipping upstream. The 
crest length is 94 m. or 74 m. between the mass abutments. 
The total height from the toe of the lowest arch to the 
roadway at the top is 23-5m. There are eight arches, 
the intrados radius 4-24 m., being constant, the chords 
diminishing from 7-90 m. at the top to 7-0 m. at the 
base, and the rise from 2-45 m. at the top to 1-85 m. at 
the base. The arch thickness is 1-0 m. at the base, dimin- 
ishing to 0-40 m. at the top, the inclination of the intrados 
being three horizontal to four vertical. The arches rest 
on a foundation about 3-0 m. wide and 5-0 m. deep, rect- 
angular, and carried down to the rock. The buttresses are 
9-5m. apart from centre to centre, and the maximum 
length at the base 25-4m. The maximum height, up 
to the springings of the arches supporting the gangway, 
is 23-5m.; while the width ranges from 2-5 m,. at the 
base to 1-6 m. at the top. The batter of the downstream 
faces is one horizontal to four vertical, and the side batters 
lin 40. Each buttress is built on a base giving a footing 
of 0-50 m. at the downstream end and 0-25 m. at the sides. 
The tops of these Kases are each at the same level as the 
toe of the neighbouring arches, 3} arches and 3} buttresses 
being alike of the maximum height. At 18 m. above this 
level is the sill of the weir, formed by a horizontal exten- 
sion of the arches at their tops, monolithically, the plat- 
form so formed being supported by arches springing from 
the buttresses. Above this platform there are, therefore, 
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seven openings between the upper parts of the buttresses, 





and two of them at one end of the dam are blocked by 
walls of gravity dam section and one similarly at the other 
end. All these gaps are spanned by arches supporting 
the roadway, along*one edge of which runs the crane which 
raises and lowers the shutters. The lower ends of the 
shutters rest against a ledge formed in the sill and their 
upper ends against a beam acroas each archway, 1-50 m. 
by 0-20 m. in cross section. 

Fourteen metres downstream of the buttresses is a dam 
8-0m. in total height, which retains a water-cushion, 
the surface of which is 2-0 m. above the tops of the bases 
of the buttresses. The bed of the pool thus formed is 
pitched ; under the arches it is a little below the topes of 
the buttress bases, but it dips towards the cushion dam, 
giving a final depth, below the crest of that dam, of 4-0 m 
for a width of 7-0 m. from it. 

The buttresses are built of masonry in Portland cement 
mortar, the arches being entirely of reinforced conerete. 

The estimated maximum discharge of the catchment 
was 700 mecusecs, corresponding to coefficients of 1122 
and 1574, with the Dickens and Ryves formulm, reapec- 
tively, but a flood calculated as having had a maximum 
discharge of 1000 mecuseecs has oceurred, the water 
surface rising to within a metre of the soffits of the 
sluiceway arches. This corresponds, for the catchment 
of 162 square kilometres, to coefficients of 1592 with the 
Dickens and 2240 with the Ryves formula. It not 
stated whether this flood was swelled to any important 
extent by the melting of ice and snow in the catchment, 
with its watershed at elevations of 6000ft. and upwards 
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Tue first large power development in British Malaya 
is soon to be undertaken, and will involve the construc 
tion of a hydro-electric plant on the Parak River. The 
plant is to have a capacity of 18,000 kilowatts. The current 
is to be transmitted for use in the native tin-mining area, 
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Modern Flour Milling Machinery.* 
By Lieut.-Colonel F. W. TURNER, of Ipswich, Member. 
(Concluded from page 636.) 

Ir is diffieult to explain the somewhat complicated 
process of flour milling without a diagram to which to 
refer, and Fig. 3 will serve as a guide to the uses of the 
different machines to be referred to in the remainder of 
the paper. Jt will be seen that the plant can be roughly 
divided into three parts :— 


(1) The break section in which the wheat is gradually 
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FIG. 3—DIAGRAMMATIC LAY-OUT OF FLOUR MILL 


broken down by fluted rolls and the flour parts separated 
from the bran parts. 

(2) The purification section in which the flour parts 
received from the break section are graded into various 
sizes and purified ; and 

(3) The reduction section in which the flour parts re- 
ceived from the purifiers are ground on smooth or very 
tinely fluted or roughened rolls and dressed through silk 
to obtain the main product—fiour. 

Four-roller Mill,—The actual work, both on the breaks 
and the reductions is done on roller mills, which are all of 
one type and the general design of which is very similar 
amongst the different manufacturers in this country. 


40in. long, whilst still heavier pattern two-roller mills, | 
with rolls 18in. diameter, are made specially for rolling | 
bran, and other purposes. The rolls are made of chilled 

cast iron, the surface being ground perfectly true by means 

of carborundum wheels. If the roll is to be used for the 

break process it is fluted spirally. If it is intended for the 

reduction process it is either left smooth or very finely | 
fluted, or is very finely cut with a diamond, or the surface | 
may be slightly roughened, all of these methods being 
found effective at certain stages of the grinding process. 
Some of the large mills have their own machines for grind- 
ing and fluting rolls, but in most cases the rolls are returned 
to the milling engineers, even from overseas, for the pur- 
pose of refluting. 

In the ease of the rolls used on the breaks, they are 
usually run at a differential speed of about 2} to 1, the fast 
roll running at a peripheral speed of about 900ft. per 
minute. In the case of the reduction rolls, the differential 
speed is about 5 to 4, the fast roll running at 600ft. per 
minute. The differential speed is usually obtained by 
means of gear wheels connecting the two rolls, but an 
alternative method is to drive each roll independently 
by a separate belt. The top roll is fixed and is placed 
diagonally in front of the bottom one which is carried on 
movable bearings and can be adjusted by means of 
pressure gear connected to the arms of the bearings. 

The distribution of the feed in these mills is a very 
important item, as the best work cannot be done by the 
rolls unless the material to be ground is fed evenly along 
the whole length of the rolls. The material delivered to the 
mills differs very considerably in character, from the branny 
stock of the fourth break, which runs sluggishly and hangs 
up on every possible occasion, to the grits or semolina 
of the early reductions, which is lively and runs away as 
quickly as it can find an opening. In Fig. 4 the feed 
arrangement used for the early breaks and the reductions 
is illustrated. Between the two feed rolls is an aluminium 
feed plate, slightly inclined towards the front, over which 
the material glides, to be picked up by the front roll 
which runs at a higher speed than the back one, thus 
ensuring the clearing of the feed and the throwing of 
the material right into the rolls. In addition to the double- 
feed rolls the feed hopper is fitted with an automatic feed 
gate, which rises or falls according to the weight of the 
material in the hopper. Thus, if the feed is heavy the 
feed gate rises, allowing more material to pass out over 
the feed roll, and vice versa. 

The bottom roll is adjusted to the top by means of 
pressure gear, shown in Fig. 5, attached to the projecting 
arm of the bottom bearing at each end of the roll. With 
the break rolls great care must be taken to avoid actual 
contact of the rolls which would injure the flutes. With 
the reduction rolls it is a question of the amount of pres- 
sure which should be applied to get the best results on the 
material under treatment. It is an interesting fact that 
the power taken by a complete flour mill may be actually 
reduced by an addition to the roll surface owing to the 
fact that, when there is not sufficient roller surface, extra 
pressure has to be put on the rolls in order to get the stock 
properly reduced. The mill is fitted with a throw-out 
lever for use when it is required to stop the work on the 
rolls without throwing off the belt. This lever relieves 
the pressure on the rolls and at the same time throws out 
a clutch driving the feed rolls which cease to revolve and 
stop the feed going to the rolls. 

Plansifter.—Dealing with the machines in the order in 
which they appear in the diagram—Fig. 3—the next one 
for attention is the plansifter, which is used both for sealp- 
ing the breaks at the head of the flow sheet and for dressing 















reel in such a way that the bristles will sweep against the 
mesh and thus keep it open. With flat sieves moving 
with a rotary motion, such as are found in the plansifter, 
this is more difficult, as it is practically impossible to 
apply a direct drive to a brush of any sort to each of the 
twelve sieves which are usually contained in each of the 
two boxes of which the machine consists. In the early 
plansifters this constituted one of the main difficulties, 
but it has been so far overcome that it is a rare thing for « 
brush now to be found not doing its work. The method 
adopted is to rely upon the motion of the machine to give 
the movement to the brush, which is shaped somewhat 


| like an elongated horse-shoe with the centre filled up and 


fitted with bristles on each side. The bristles on one side 


| are quite stiff and on these the brush rests on the tin tray 
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FIG. 6—PLANSIFTER BRUSH 


which is under each sieve. On the other side the bristles 
are soft and suitable for brushing the underside of the silk 
or wire sieve. The bristles on both sides are set at an 
angle, and it is this angle on the under bristles which 
with the motion of the machine gives the forward move 
ment to the brush. ‘The brush is held in position by means 
of an arm at one end of the stock fitted with a pin and 
roller which travel in a track fitted down the centre of the 
sieve. The brush travels up one side, round the end, down 
the other side, and round the end again continuously, 
and covers the whole of the sieve in its journey. An illus- 
tration of a plansifter brush is shown in Fig. 6, and the 
track in which the brush works may be seen in the centre 
of the sieve in Fig. 7. 

The method of transmitting a rotary motion to the 
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FIG. 4 DIAGONAL ROLLER MILL 


They are what are called four-roller mills, that is, each is 


fitted with two pairs of rolls, one pair on each side, with | 
independent feed, and, if desired, independent discharge | 


hopper, so that each mill is a double mill capable of dealing 
with two quite different kinds of material. 
trates a typical English diagonal four-roller mill. 

The rolls vary from 20in. long by 9in. diameter to 60in. 
long by 10in. diameter. Smaller sizes of lighter type are 
made with rolls down to 12in. long by 6in. diameter, and 


heavier pattern mills are also made for special purposes | 
with rolls up to 12in. and 14in, diameter, but not more than | 





* The Institution of Mechanical Engineers—Ipswich meeting— 
Condensed, 





Fig. 4 illus- | 
| type of machine, and will have nothing to do with the 





the reductions in the later operations. The plansifter 
is now found in many English mills, both large and small, | 
to the almost entire exclusion of the centrifugal machine, | 
although from no mill can this most useful machine be | 
entirely eliminated, whilst many millers still prefer this | 
plansifter. 

In every machine which is used for dressing out flour | 
or other products through silk or fine wire, it is absolutely | 
essential that means should be provided for keeping the | 
meshes of the silk or wire quite clear and open. Qn the | 
centrifugal machine this is quite simple, as a brush can be | 
made to revolve on the outside of the silk or wire-covered | 
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FIG. 5 PRESSURE GEAR OF DIAGONAL ROLLER MILL 


plansifter sieve boxes has entirely changed since 1913, 
and at the present time practically every plansifter which 
is made is constructed on what is called the free-swinging 
system. In the free-swinging machine, the motion is 
given to the boxes by means of a vertical spindle suspended 
on a Swivel bearing which connects to a crank at the lower 
end, the crank pin of which is carried in another swivel 
bearing attached to the plansifter boxes. On the other 
end of the crank is a balance weight, and the vertical spindle 
is connected rigidly to the crank between the crank pin 
and the balance weight. The spindle is driven by a pulley 
at the top, and whilst itself remaining in the same position 
vertically, it rotates the balance weight and the crank pin, 
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thus giving a rotary motion to the whole of the sicve 
eal s. A diagrammatic sketch of the drive is shown in 
Fig. 8. 
here are usually twelve sieves in cach box, but the 
number may be reduced to six or increased to fourteen, if 
required. The size of the sieves is about 5ft! by 3ft., and 
wh sieve is divided down the centre, so that it can take 


vo different products, as shown in Fig. 7, or it can be 


machines when the capacity demands it, the different 
grades as they come from the sieves being sent to the 
different purifiers—coarse and fine semolina, coarse and 
fine middlings—from which such flour as has been made 
during the break process, always kept as low as possible, 
has been taken out on the sieves and sent direct to the 
flour sack. 

Purifier. 


fanless type is shown in 


A purifier of the 
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machine, as in the plansifter and centrifugal, there is the 
same importance in keeping the sieve continuously and 
automatically brushed. The machine shown has a revolv- 
ing brush, which is run up and down and brushes the sieve, 
leaving no parts untouched. 

Reduction Rolle.—From the purifiers the different 
classes of material, further separated into grades by the 
purifier sieves, go to the reduction rolls. The roller mills 
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arranged for division into three. The sieves being flat, | Fig. 10. The work of this machine is dependent upon air | for reductions, as well as for breaks, have already been 


there is no reason why the material fed on to them should 
travel in any particular direction, but, in order to induce 
this travel, a series of tin slats is fitted on the sides of each 
sieve, which catch the material as it is thrown by the rotary 
motion and propel it forward from one slat to the next, 
and so on. In this way the material travels down the 
sieve, part sifting through the mesh and the remainde: 
overtatling on to the next or a lower sieve. 

A plansifter such as has just been described may be 
used in any plant of a capacity not less than three sacks 
per hour, but there are many country mills of less capacity 
than this figure. A machine on a smaller scale has recently 
been constructed, which is of the plansifter type, so far 
as the sieves are concerned, but with a different system of 
drive. This is the Vibromotor drive,* which was brought 
out by Mr. Worby Beaumont in 1892, and has been ex 
tensively used for driving sifters with inclined sieves, but 
has not previously been applied to the plansifter. In this 
case the vertical spindle has two universal joints, one at 
the top and the other at the bottom, the latter connecting 
to a spindle which is carried in a bearing attached rigidly 
to the sieve frame. From this spindle an arm projects 
carrying a balance weight. The vertical spindle is driven 
by a pulley at the top and the rotation of the balance 
weight gives the required rotary motion to the sieve frame. 
\ diagram of this drive is shown in Fig. 9. 

As an alternative to the plansifter for scalping, hexa- 
gonal reels and centrifugals are in use in many mills as 
also are other machines using air currents for making the 
separations instead of sieves. 

The break roller mills and plansifters or other type of 
sealpers, with centrifugal machines for separating the 
bran and offals, complete the break system, and this is 
followed by the grading and purification of the semolina 
and middlings, which have been liberated by the action of 
the break rolls and separated on the top sieves of the plan- 
sifter se alpers. The main part of the grading is done on the 
lower sieves of the break plansifters, or on Since 

* Partic wren of the Vv abeenbtee drive as applied to strainers 
used in the paper-inaking industry, together with some indica- 
tion of its theory, will be found in our issue of December 10th, 
1915.—Eb, Tur E. 


have a fan as part of 
the machine, be connected to one by means of an 
exhaust trunk. Both systems are in use, but the more 
general now is to install the fanless type with a separate 
fan for all the purifiers in the mill which connects up with 
a dust collector. The meterial ix fed on to a shaking sieve, 
set at a slight incline, which runs down the centre of the 


eurrents, and it must therefore 
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FIG. 11—SCRAPER GEAR FOR DIAGONAL MILL 


machine. This sieve is fitted with a silk cover with a mesh 
to suit the grade of the material. The air is drawn through 
the material as it passes down the sieve and lifts out of it 
any impurities in the shape of branny particles, fine dust, 
&c. Just above the sieve are placed trays, and, as the 
air expands after passing through the spaces between 
them, the heavier impurities are dropped in the trays 
and are deposited in side channels. The lighter impurities 
are carried up with the air current for collection in the 
settling chambers or in the dust collector trunk. In this 


described, and nothing more need be said except that for 
reductions scrapers must be fitted to the rolls. An efficient 
type of scraper is shown in Fig. 11. The lower seraper, 
supported on brackets attached to the sides of the mill 
frame, rests by its own weight on the bottom roll, and 
owing to its special shape allows the material as it comes 
from the roll to collect on it, and gradually fall over the 
top edge of the plate into the delivery hopper. A small 
seraper is also fitted to the top roll, but this has little to 
do, as the friction of the flour on the lower scraper against 
the top roll tends to keep it quite free from adhering 
particles. 

After the reduction rolls come the machines for dressing 
and sifting out the flour. There is still a good deal of 
controversy as to whether the centrifugal or the plansifter 
is the better machine for the purpose. The plansifter for 
dealing with the reduction stocks is exactly the same as 
that which has already been described for the breaks, 
except that the sieve covers throughout the machine con- 
sist of fine silk for dressing out the flour, the mesh being 
from 100 to 130 per lineal inch. 

Centrifugal Machine.—In this machine the cylinder, 
covered on the outside with silk or wire mesh, revolves 
at a comparatively slow speed, whilst beaters inside 
revolve at a much higher speed, throwing the material 
against the cover and forcing through all that is sufficiently 
fine. The beaters are slotted and twisted to form paddles 
which are adjustable to regulate the rate at which the 
material travels in the machine from inlet to outlet, there 
being no incline on the cylinder and therefore no other 
inducement for the material to travel. A brush is mounted 
spirally on a spindle and is kept revolving so that it sweeps 
the cover on the outside near the top on the ascending side. 

As to the relative merits of this machine and the plan- 
sifter, there is little doubt that the latter is becoming more 
popular year by year, and that as new mills are erevted 
or old mills reconstructed, most of the centrifugals will be 
ousted and plansifters will take their place for the 
dressing out of the flour as well as for the scalping of the 
breaks. Many of the largest mills, however, adhere to the 
centrifugal system, and the excellence of their products is 
a very definite proof that so far as results are concerned 
the plansifter cannot claim any very marked superiority. 
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Even in plansifter mills the lower reductions are generally 
treated on centrifugals, and in any case this machine will 
never go entirely out of fashion, owing to its great efficiency 
as a dressing machine, and its usefulness for dealing with a 
single feed. 

Packers.—The fiour in its different grades and the offals 
are collected from the various machines by worm con- 
veyors, which carry them to the sacking-off department 
where packers of various types are used, from the ordinary 
spout packer to the combined machine for weighing 
and packing in one process, which is the latest system and 
a considerable amount of time and labour, In 
order to avoid the continuous sacking-off of the products, 
more especially during the night run, some mills are 
ucopting a system of bulk storage by which the products 
ean be run into a series of bins during a certain time, and 
then can be sacked off as and when convenient. <A 
difficulty encountered has been the tendency of materials 
of the nature of flour to hang up and bridge over if the 
storage bin is in any way narrowed down or hoppered. 
This trouble can be overcome by means of stirrers, but a 
better way is to carry the bins down the full width and to 
have a series of conveyors covering the bottom so that 
when they are started the material is carried out and 
delivered to the packers. 

Elevators and Conveyors.—In a flour mill the connection 
between one machine and another is made by means of 
wood spouts wherever it is possible, but it is evident that 
many elevators are necessary, and in every mill there is a 
line of these generally placed down the centre of the mill 
to make them easy of access from all the machines, and 
to enable them to be carried up to the highest part of the 
building so that sufficient fall can be obtained to any 
machine, even on the top floor. The elevators used are 
invariably of the bucket type, fixed on bands and enclosed 
in dust-tight wood trunks. Conveyors are avoided as 
far as possible, and every effort is made so to place the 
machines that the material will fall by gravity through 
the spouts, 

Redler Conveyor. 


saves 


When conveyors are required, they 
have been almost invariably of the spiral or worm type, 
either broken bladed or continuous. Recently, however, a 
conveyor has been introduced, which has already 
come into very general use, not only in flour mills, but 
also in other factories and stores where conveyors are needed 
for all sorts of purposes. This is the Redler conveyor, 
which was invented by a British miller, Mr. Arnold Redler, 
after many years of research work and experimenting. 
it consists of a skeleton link chain running in an enclosed 
trough and travelling over sprocket dises at each end. 
Notwithstanding that the links are quite open, bars 
being about 4in. apart, it will carry a mass of material 
in bulk on the ehain running along the bottom of the 
trough for any required distance. The chain travels at the 
comparatively slow speed of about 60ft. per minute, and 
as it will carry a load equal in height to the width of the 
chain, the capacity in comparison with the size of the 
trough is large. Thus a box only 2in. wide inside will 
carry 2} tons of wheat per hour, or 1} tons of flour. The 
slow speed means only a small expenditure of power for 
tho load carried, and the smallness of the box required 
means a saving of space, which is often of great value. 
The conveyor is self-cleaning, owing to the whole of the 
material in the box being moved in one mass, leaving no 
residue in any corners. 

Motive Power.—The power required for driving the 
machinery in the mill itself, including all the shafting and 
accessories, if the flow is well arranged and the total length 
of roll contact, including both breaks and reductions, is in 
the neighbourhood of 100in. per sack, is generally reckoned 
at about 10 horse-power per sack of flour produced per 
hour, a sack weighing 280 Ib., and for the wheat cleaning 
about 25 horse-power per sack of flour. These figures 
apply 


new 


generally whether the mill is of large or small 
capacity, the larger plant making practically no difference 
in the proportion of power required. From the point 
of view of economy, unless there is some local condition 
which is a deciding factor, there is little to choose between 
steam, gas, oil or electricity. 








Relative Efficiency of Turbine and 
Diesel Machinery." 
JOHN 


By Sim BILES. 

Tue object of this paper is to provide a simple financial 
comparison between the two most economic forms of pro- 
pulsion, namely, Diesel engines and high-efficiency tur- 
bines, as applied to cargo vessels of from 8000 to 14,000 
tons deadweight. Freight rates have been assumed, 
various prices of fuel and varying lengths of voyages have 
been taken, and the results show under what conditions 
the one type of machinery makes more profit than another. 

The vessels taken for the calculations in the paper are of 
three amounts of carrying capacity, viz., 8000 tons, 10,000 
tons, and 14,000 tons deadweight. The speeds and horse 
powers assumed for these vessels are as follows : 


Deadweight. Sea speeds. S.H.P. No. of screws, 
8,000 Li} 2,700 Single 
10,000 12 3,600 Single 
14,000 14 7,300 Twin 


‘Two kinds of fuel—coal and oil-—have been taken for the 
turbine system of propulsion. These two, together with 
the Diesel oil, are the three kinds of fuel used for marine 
propulsion. 

The system adopted in this paper has been to calculate 
the running costs per annum of each type of machinery 
with varying prices of fuel, taking account of the following 
items: capital charges (i.c., interest, depreciation, main- 
tenance, insurance), fuel, lubricating oil, engine-room 
wages and food, and fresh water. For the purpose of 
calculating the fuel, lubricating oil, and fresh water costs 
the number of days per year at sea has been assumed to be 
250. Account is then taken of the differences in cargo 


* Institution of Naval Architects, Summer Meeting in Bel- 


deadweight that can be carried on a given length of voyage 
due to differences in weight of machinery and weight of fuel 
and water to be carried. The weight of fuel and water to 
be carried depends on the length of voyage, so that it has 
been necessary to make calculations for voyages of different 
lengths, which have been taken at eleven, eighteen, 
twenty-five, and thirty days. The distances in nautical 
miles corresponding to voyages of these numbers of days 
and to the various sea speeds are as follows : 


Dead - Sea Il Is 2h 20 
weight. speed, days. slays. dave. days. 
8.000 1th 3.035 1.970 6.900 8,280 
10,000 i2 3.170 5.185 7.200 8.640 
14,000 i4 8,605 6.050 8.400 1.80 


Freight rates have been assumed and the increased 
yearly earnings due to differences of machinery and fuel 


Tasie I, 


First cost of machinery £45,000 
Weight of machinery 180 tons 
Fuel per 8.H.P./hour 1 tb. 


-93 tons 






Fuel per day at sea 
Fuel per day in port 
Fuel per year at sea 


Fuel per year in port 575 tons 





Total fuel per year 7808 tons 
Cost of fuel per ton 23s. 28s. 
£ £ 

Cost of fuel per year .. , 8,979 10,931 
Cost of lubricating oil per year 140 140 
Engine-room wages and food 3,800 3.800 
Fresh water - 107 107 
Charges, 18} per cent. of cost R325 8.325 

Total £21,351 £23,303 


weights have been deducted from the annual running costs 
in making the comparisons. The results of these compari- 
sons are expressed in the form of curves of differences of 
profits on a base of length of voyage. 

In Tables I., I1., and ILI. are given the main particulars 
of cost, weight, &c., of the various machinery installations, 
together with the items of the running costs and their 
totals. 

No account has been taken of differences of hull costs, 


weights and charges on these, nor of the deck officers and 
erew, which are all about equal for all three types of 
machinery. 

Table LV. is a specimen of the comparisons that are 
made, showing the deductions from the running costs of 
the amounts of the increased earnings of the extra dead- 
weight that can be carried due to the difference in weight 
of machinery and fuel. The freight rates on which these 
extra earnings are based are the same as those used by 


Pasie Lil.—Cargo Vessel, 14,000 Tons DW 


£biz.ooo 
1,050 tons 


First cost of machinery 
Weight of machinery 


Fuel per S.H.P.jhour .. l tb 
Fuel per day at sea ‘ 78-22 tons 
Fuel per day in port 9 tons 


19,555 tons 
1,035 tons 


Fuel per year at sea 
Fuel per year in port 


Total fuel per year 25,590 tons 


Cost of fuel per ton ve ek a ee 23s. 28s. 
£ 

Cost of fuel per year 23.678 
Cost of lubricating oil per vear 380 
Engine-room wages and food 7,200 
ye a) ee eee eee 299 
Charges, 184 per cent. of cost. , 20,720 

Total £52,268 





Mr. Lovett in his paper at this year’s spring meetings of 
the Institution, which may be taken as an average of the 
present rates. r 

It will be noticed that the coal prices chosen range from 
23s. to 33s. per ton, and these cover fairly wel! the range 
of prices of best steam coal in the United Kingdom and 
abroad, although at some ports in the United Kingdom 
it is cheaper than 23s., and at some ports abroad it is 
dearer than 33s. The prices taken for boiler oil, 65s. and 





gium, June 22 


34s. per ton, and Diesel oil, 80s. and 34s. per ton, represent 


Cargo Vessel, 8000 Tons D.W., 114 Knots Seca Speed, 2700 S.H.P. 


H.P.T with coal 


H.V.T. with coal. 


the respective prices at which oil can be obtained in the 
United Kingdom in large quantities and the cheapest 
price abroad. Lubricating oil has been caloulated through 
out at £34 10s. per ton. 

| The differences in annual profits between the stean, 
and the Diesel machinery of 2700, 3600, and 7300 shat; 
horse-power respectively are expressed in curve form 
From these curves for a given number of days’ voyage tly 
gain of one kind of machinery over the other can be rea! 
off for the various prices of fuel given. These differenc: 
are naturally more pronounced with the 7300 shaft hors: 
power installations than with the lower powers. 

One method of comparing the relative commercial 
efficiencies of the different types of machinery is to find 
the length of voyage for which the profit is the same fo: 
chosen prices of fuel at the rates of fuel consumption a 
given in Tables I., LI., and III. 


These lengths of voyage are given in Tables V. and VI 


It will be seen that with coal at 23s. (United Kingdom 


, 250 Days per Year at Ser, 115 Days in Port 





H.P.T. with oil Diesel. 
£45,000 £63,000 
{80 tons 670 tons 
0-67 Ib 0-42 1b 
19-28 toms 12-15 tons 
3 tons 3 tons 
1820 tons 3038 tons 
345 tons 345 tons 
5165 tons 3583 tons 
33s ids, od Rts S4< 
‘ ‘ t t ‘ 
12. 883 16,786 8.781 
14 ian iw 
800 2 950 2.950 2.7™ 
107 107 17 16 
8.325 S225 8.325 11.655 
£25,255 £28,308 £20,305 {28,778 £20,997 


price) the steam vessel makes more profit than the Diese! 
when the voyage is less than 11,320 miles in the 8000-ton 
D.W. ship, the voyage length increasing as the size of ship 
increases till in the 14,000-ton ship the limit is reached at 
a voyage of 13,570 miles 

If the coal is 33s. per ton (foreign port price) these figures 
are reduced to 6460 and 9040 miles respectively 

The foregoing figures are based on 80s. per ton for Diese! 


oil and 65s. for boiler oil. These oil prices are for the 





rasie IL. —Cargo Vessel, 10,000 Tons D.W., 12 Knots Sea Speed, 3600 S.H.1’., 250 Days per Year at Set. 115 Daya tn Port 
H.P.T with coa! H.P.T with oil Diesel 
First cost of machinery £58,009 £58,000 £85,000 
Weight of machinery 560 tons 60 tons 850 tons 
Fuel per 8.H.P. /hour 1 th. 0-67 Ib 42 Th. 
Fuel per day at sea 38-6 tons °5-7 tons 16-2 tons 
Fuel per day in port (tons t ton 4 tons 
Fuel per year at sea 9650 tons 6425 ton 1050 tons 
Fuel per year in port 690 ton 160 ton 160 tons 
Total fuel per year 10.340 tons 6.885 ton 1.510 tons 
Cost of fuel per ton 2 che JRA $3 tides 4 SOK 1 
t £ £ t ¢ ¢ 

Cost of fuel per year .. 11.891 14.476 17 (1 22.376 11.705 so 
Cost of lubricating oil per year 187 a7 Is? 187 187 ioe 
Engine-room wages and food 1.240 4.240 t.240 ow Looe toe 
Fresh water . ° 1438 143 143 145 143 4 | 
Charges, 184 per cent. of cost 10.730 10,730 10,730 10,730 10,730 15.725 ! 

Total £27,191 £29,776 £32,361 £36,736 £26,065 £37,986 £27,613 


United Kingdom, and are not far from those in Eastern 
and Australian ports. The prices of oil in American ports 
are taken at 34s. for both Diesel and boiler oil, and the 
results show that even on a 14,000-ton D.W. ship the coal 
must be below 23s. per ton to enable the steam machinery 
to compete with the oil for voyages of more than 4400 
miles. 

For such vovages where oi! is as cheap as 34s. per ton 
the oil-fired boiler will enable the steam machinery to 








14 Anots Sea Speed, 7300 S.H.P., 250 Daus per Year at Sea, 115 Days in Port 
H.V.T. with oil Diese | 
eli2.ooo £E70,004 
1,050 ton 1.725 tones 
0-67 Ib 0-42 Th. 
52-15 tons 32-85 ton 
6 tons i tones 
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compete with the Diesel for distances of 5660 miles for the 
8000-ton D.W. ship to 9850 miles for the 14,000-ton D.W. 
ship. : 

In the comparisons of the differences of profits of the 
Diesel engines and the oil-fired turbine installations, it 
will be'seen that for all powers there is very little difference 
whether the prices of the boiler and Diesel oils are both 
34s. per ton, or whether they are respectively 65s. and 80s. 


¢t Not reproduced.—-Ev. Tue E, 
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per ton. This seems a strange result at first glance, as 
it would be expected that where the Diesel oil is 15s. per 
ton more than the boiler oil the results would be very 
much more in favour of the oil-fired turbine than when the 
prices of both fuels are the same. The apparent anomaly 
is explained, however, if we take the differences in prices 
of the oils, viz., 80s. minus 34s. 46s. for the Diesel, 
snd 65s. minus 34s. 31s. for the boiler oil, and multiply 
these by their daily consumptions. This shows that the 
increased cost of the total oil used per day in passing from 
the lower to the higher price per ton is about the same in 
cach case, 80 that the yearly profits are altered by about 
the same amounts. 

The ships compared are supposed to be engaged in the 
same trade, and of the same type and block coefficient, 
and no allowance has been made for any difference in 
cubic capacity of cargo due to any difference in the space 
occupied by the machinery. 

The advantage of the Diesel-engined and the oil-fired 
steam cargo-carrying ships over the coal-fired steamship 
is that the fuel for the two former can be carried in spaces 
where no coal can be carried, such as the double bottom. 
rhis advantage only exists as long as the oi] which can be 


Danie 1V.—-3600 S.H.P., 250 Days per Year. Diesel Compared 
with Coal-fired H.P.T. Diesel Consumption, 0-42; Cost per 
Ton, 80a, 

Coal, Coal, Coal, Diesel, 
23s. 28s. 338. 80s. 
£ £ £ £ 

Running costs per annum .. 27,191 29,776 32,361 37,086 
Ll<day voyages : 

Katra freight earnings, Diesel 572 

Diesel, net 7. ‘ 37,414 

Difference in favour of coal - 
fired H.P.T. 10,223 7,638 5,053 
18-day voyages 

h-xtra frenght earnings, Diesel 2.844 

Diesel, net ae me o¢ ° 35,142 

Difference im favour of coal - 
tired H.P.T. ae * 00) wel eee 5,366 2,781 
254lay voyages 

extra freight carnings, Diese! 4.900 
Ihesel, net oe eo 8 33.086 

Difference in favour of coal 
fired H.P.T 5.895 3.310 723 
uw day voyages 

-xtra freight earnings, Diesc! 6,583 

Diesel, net o¢ os _ oe 31,403 

Difference in favour of coal 
fired H.P.T. ube 4.212 1,627 

Difference in favour of Diesel. 958 


arried in the double bottom is sufficient, but as most 
cargo-carrying ships can carry in their double 
enough oil to do the distances above which for other 
reasons the Diesel ship is more economical than the steam 
ship, the gain in capacity due to the elimination of coal 
bunkers is fully realised. It is only in trades where the 
cargoes are, of an average density less than sufficient to 
load the ships to their L.W.L. that there is any advantage 
in this gain in capacity. The same gain can be obtained 
by increasing the dimensions of the ship, and it becomes a 
question whether the consequent increases in charges due 
to the increased cost of hull will be more than the money 
earned on the increased capacity. The gain in capacity 
will be the volume of the space in the double bottom avail 
able for oil modified by the gain or loss in engine-room 
capacity due to the difference in space occupied by the 
respective types of machinery 
In some trades it is not desirable to carry oil in the 
double bottoms on account of difficulties of contamination 
of harbour when the water ballast is pumped out. 
If oil can be carried in the double bottom, then in the 


bottoms 


LENGTH OF VOYAGE FOR WHICH H.P.T. STEAMSHIPS 
AND DIESEL SHIPS CAN BE EQUAL IN COMMERCIAL 
EFFICIENCY. 


Taste V.—-Diesel Oil, 808. per Ton; Fuel Oil, 658. per Ton 
Diesel Consumption. 0-42 lb mer S.H DP .-hour. Fue Oi 
Consumption, 0-67 lh. pr S.AP.-hour. 

Coal fired 
S.HLP Oil fired, 
23s. por ton, 28s. per ton. 335. p ton 

Mile Miles Miles Miles 

,7oo 11.320 &. 800 6,460 5.160 

ooo 12.530 10,080 7,780 7.110 

wee 13.570 11,260 9,040 9.170 
rante VI Diesel Oil, 348. per Ton ; Fuel Oil, 348. ner Ton. 
Diesel Consumption, 0-42 lb. per S.H.1.-hour. Fuel Oil 


Consumption, 0-67 lb, per S.H.P.-hour 


Coal fired. 


S.HLP Oil fired. 
23s. per ton. 28s, per ton.'33s. per ton. 
Miles Miles. Miles. Miles 
2,700 1,710 5,660 
3.600 3.000 690 7.570 
7,300 4.400 2.120 8,850 


case of the 10,000-ton ship the increase in size to carry the 
capacity gained by carrying fuel in the double bottom 
instead of in bunkers will not cost more than £4000. The 
extra charges on this capital will not be more than £740 
per annum, and the distance in which the coal-fired steam- 
ship would equal the Diesel or oil-fjred steamship will not 
be decreased by more than about 600 miles. 

It is difficult to give exact figures for the space occupied 
by Diesel machinery, but in general the space occupied by 
the high-efficiency turbine installations with water-tube 
boilers is less than that taken up by Diesel machinery. 
In @ comparison between a coal-burning and Diesel- 
engined ship this fact has to be offset against the gain in 


capacity due to the fuel being carried in the double bottom. 

In writing this paper there has been no wish to seem to 
unduly favour the case against oil, and in making the above 
comparisons and remarks rather low figures have been taken 
for the oil-fired steam installation and for the Diesel 
machinery—namely, 0-67 lb. per shaft horse-power per 
hour, and 0-42 |b. per shaft horse-power per hour respec- 
tively. In Tables VII. and VIII. are given the distances 


LENGTH OF VOYAGE FOR WHICH H.P.T, STEAMSHIPS 
AND DIESEL SHIPS CAN BE EQUAL IN COMMERCIAL 
EFFICIENCY. 

TABLE VIT.—Diesel Oil, 808. per Ton ; Fuel O#l, €50. per Ton. 
Diesel Consumption, 0-45 lb. per S.H.P.-hour. Fuel Oil 
Conaumption, 0-70 lb. per 8.H.P.-hour. 


Coal fired. 


8.H.P. Oi! fired. 
23s. per ton./28. per ton.|33s. per ton, 
Miles. Miles. Miles. Miles. 
2,700 12,850 10,470 7,915 5,350 
3,600 14,100 11,690 9,240 7,200 
7,300 15,230 12,860 10,490 9,300 


‘apie VIII Diesel Oil, 348. per Ton; Fuel Oil, 34s. 
Diesel Consumption, 0-45. per S.H.P.-hour. 
Consumption, 0-70 lb. per S.H.P.-hour. 


per Ton. 
Fuel Oil 


Coal fired. 


8.H.P. - Oil fired, 
23s. per ton, 285. per ton. 33s. per ton. 
Miles Miles. Miles. Miles. 
2,700 2,210 5,570 
3,600 3.660 1,152 - 7.460 
7,300 5,120 2,740 521 9,660 


at which steam and Diesel-engined ships are equal in com- 
mercial efficiency, the results in these tables being based 
on the higher consumptions of 0-70 lb. and 0-45 Ib. per 
shaft horse-power per hour for the oil-fired steam and 
Diesel installations respectively. In the case of coal-fired 
steam vcrsus Diesel the former is better under these higher 
rates of consumption. In the case of oil-fired steam versus 
Diesel there is practically no difference in the results 
whichever rate of consumption is taken. 








The Electric Storage Battery 
Locomotive Competition. 


In a publication on the electric storage battery locomo- 
tive competition, issued by H.M. Stationery Office, a 
description is given of the engine that gained the £1000 
prize offered by Mr. Charles Markham. The vehicle was 
designed and submitted for test by Joseph Booth and 
Brothers, Ltd., engineers and crane manufacturers,, of 
Rodley, Leeds, and is a two-axle locomotive with an inner 
cast steel frame, carrying al! the propelling mechanism, 
which comprises an 8 horse-power motor, a worm reduc- 
tion gear, the driven axle and a second axle coupled to it, 
with two outside connecting-rods with ball bearings at 
each end. The nickel steel axles are carried in roller 
bearings, and one is driven by a single reduction hardened 
steel worm and phosphor bronze worm wheel, all the 
moving parts being carried on ball bearings. Bal! thrust 
bearings take the thrusts of the worm and of the worm 
wheel in the axial direction. The wheels have cast steel 
centres and steel tires. Owing to the well-designed single 
motor, the use of roller and ball bearings, and the excellent 
design of the worm gear, the test duty which was planned 
to represent the average work of a shift only required 
one-third of the capacity of the battery, or 38 per cent. of 
the duty as originally specified, which was somewhat 
greater than the duty of the actual test. 

This, says the report, would undoubtedly permit of a 
reduction in weight if the capacity of the battery were 
reduced to only double the duty of one shift. The nearest 
approximation to this result attained by another com 
peting vehicle was 53 per cent, of the capacity of the 
battery for the test duty, with a design employing two 
electric motors, chain drive and parallel bearings. 

Returning to the description of the prize-winning vehicle, 
the outer frame of the locomotive is spring supported 
from the inner frame, and hence from the wheels by six 
helical springs. This frame carries the battery, the con 
troller and the switchgear, and the two frames with their 
equipment can be separated without disturbing any 
internal electrical connections. 

The battery receptacle is divided into two groups of 
boxes, each group consisting of a pair of steel boxes 
carried on the same base and so arranged that each group 
can be rolled in and out of the receptacle after removing 
one of its sides. For the purpose of the tests it was de 
monstrated that three men could transfer the battery 
from the receptacle to the roller platform in three minutes. 
All connecting cables between parts of the equipment 
are carried in stout metal pipes, and provision is made by 
means of spring-loaded valves in the battery box covers 
for relief of gaseous pressure, the actual openings being 
protected by nickel gauze. All enclosures, with the excep 
tion of that containing the regulating resistance, are 
normally unventilated. The resistance container has one 
end covered with a plate which is pierced with twelve 
holes, each Ijin. in diameter, and these openings are 
covered with gauze sheet, as used for the battery con 
tainers. 

The controller, circuit breaker and battery charging 
plug are of good design and accessible. 

With regard to the performance tests, the speeds proved 
satisfactory, the motor having two running speeds, with 
the two parts of the field winding connected in series or 
parallel. Marshalling and shunting are satisfactory when 
using resistance in series with the armature of the motor, 
the resistance elements being of steel. 

The brakes, which are put on and off by a hand wheel 
with very small movement, are pressed on to the wheel 
treads by cams on a cross shaft. Braking was satis- 








factory in action. 


The draw-bar hook is sprung and there are spring buffers, 
but this refinement is probably unnecessary. 

The maximum speed when drawing a 5-ton load up | in 
24-8 gradient was 54 miles per hour, and on the level it 
was 5-68 miles per hour ; the average speed in the duty cycle 


test was 4miles per hour. The maximum speed of the loco- 
motive running unloaded on the level was 8-95 miles per 
hour. 

In general design, materials used, accessibility of parts 
for maintenancsa, economy in use of electricity, ease of 
removal and protection of the battery, the Booth lovo 
motive proved to be better than any of its competitors. 
In clearance of obstructions, braking, speed control for 
shunting, and average and maximum speeds, it was as 
good as any of its competitors. In weight it was the lowest 
but one, being 0-65 ton above the weight of the 2} tons 
asked for, and in price as declared for the purpose of the 
competition, it was the lowest but one. 

A disadvantage of the design is the use of coupiing-rods 
between the driving and idle wheels. Each coupling-rod 
comes within 4in. of the rail level in its lowest position, but 
the trials showed clearly the economic and space advan 
tages of one motor. 

The competition demonstrated conclusively the pra 
tical superiority of the single-motor drive for this class 
of service or for analogous duty, provided that the design 
of the motor and of the mechanical transmission is ski! 
fully adapted to the service. This conclusion is arrived 
at, notwithstanding the fact that the design entails full 
rheostatic control for starting, and for speed variations 
intermediate between those obtainable with two field 
magnet windings connected in series or parallel and for 
speeds below the minimum attainable with that arrange- 
ment. 








PROPOSED NEW RAILWAYS BETWEEN ITALY 
AND CENTRAL EUROPE. 


An important meeting was recently held at Milan, wit) 
Signor Mussolini in the chair, to consider the question 
of boring through the Stelvio Pass. It was attended by a 
large number of prominent officials and repreeentatives 
of Chambers of Commerce and other bodies, and the follow- 
ing resolution was :—** The Parliamentary, political, 
provincial, commercial and economic representatives of 
Upper Italy, called together by His Excellency the Head 
of the Government to discuss the general problem of traftic 

tween Central Europe and the gates of Northern Italy, 
affirm the utility of a great railway line through the Stelvio 
Pass and the district of Resia to connect in the shortest 
and quickest manner the port of Genoa with the capitals 
of East Central Europe, also the Port of Venice through 
the Resia Pass with the capitals of East Central Europe, 
and respectfully request the Government to institute the 
study of the ways and means of executing this great work.’’ 

The representative for Venice, Vicenza, Padua, Verona 
and Treviso, was in favour of boring through the Alpi 
Aurine, which would connect Venice and Munich by a line 
only 435 kiloms. long, but added that if the boring of the 
Stelvio Pass was of national importance Venice was willing 
to sacrifice her particular interests. M. Mussolini, in reply 
to the Venetian representative, stated that as soon as the 
electrification of the Bolzano-Brenner line was completed, 
steps would be taken to electrify the Bolzano-Verona 
section. He also gave the representatives of Vicenza 
and Pavia assurances regarding the Vicenza lines of the 
Milan-Genoa line. The shortening of the railway distanve 
between Turin, Milan and Munich is estimated at 160 
kiloms., between Genoa and Munich at 187 kiloms., and 
between Venice and Frankfort at 220 kiloms. The pro 
jected lines, it is considered, would draw to Italian ports 
all the rapid traftie of Central Europe, raising the total 
traffic to over 2,000,000 tons—enough to make the lines 
pay from the day they were opened. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE TWO JAMES AND THE TWO STEPHENSONS 


Sin, -l was wondering if the following would interest you at 
all. In Te 
about the book 
and it is stated that the author is surmised or unknown 
my copy of the book, which I have had some years, is 


Addison, C.E.. 
8. Paine, and as the initials on the title page are 


Enxarveer of August 14th, 1908, there is an articl 
“The Two James and the Two Stephensons, 
With 
a letter 
soliciting a contribution from a Jas. written by 
a Mrs, BE. M. 
identical with this lady's, she is evidently the authoress. 
Of course, since the date of your article the above informa- 
tion may have come to light, but in case it has not, the letter 
I have, I think, establishes the fact, 
make any use you may care to of the information. 
London, 8.W. 1, June 22nd. A. M. H. SoLomon. 


and you are at liberty to 


EARLY STEAM POWER IN AGRICULTURE 


Sin,—In the report of the discussion of Mr. Ayton’s paper on 
this subject in Tur ENcrncer of the 18th inst., page 645, the 
reference to my remarks in the discussion concerning the earliest 
combined portable steam thrashing machine gives to me the 
credit of its invention instead of to William Worby, who made 
the machine long before I was born—Bristol Show, 1842. 
Concerning the automatically balancing drive, the Vibro 
motor—patents 1892 and 1893—I may mention that one of the 
latest applications is illustrated by Fig. 5 on page 632 of the same 
issue of Tax ENGINrer. 4 

W. Worsy Bracmont 
London, W.C. 2, June 22nd, 








Tx construction of a concrete oil reservoir, which is 
capable of holding 4,000,000 barrels of oil, and which is 
larger than any similar reservoir in the world, has just 








been completed in California, 
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Special Flanging Press for Bridge 
Flooring. 


In carrying out their many contracts for large bridges 
in all parts of the world, Dorman, Long and Co., Ltd., 
of Middlesbrough, have occasion to use considerable quan 
tities of steel floor troughings and other special shapes, 
and with the object of producing that material in the most 
economical manner, they have installed at their Britannia 
Works a special multiple hydraulic flanging press, a view 
of which is given above. 

Typical examples of the work which is carried out in 


FLANGING 
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The furnace is coal-fired on the ‘‘ Priest “ patented satu 
rated fan-blast system, which is specially designed to 
insure rapidity in starting up, quick and efficient heating 
and economy in working. An interesting feature of the 
furnace, which is furnished with central draught, is the 
provision of an intermediate central damper door which 
enables half the furnace length to be worked on short 
material when required. Mechanical means are provided 
for charging the plates into the furnace and withdrawing 
them through the press. 

The press, which was supplied by Davy Brothers, Ltd., 
of Sheffield, has a total power of 1000 tons, and is of the 
bottom-cylinder type, having tables 30ft. long by 6ft. 
wide, and with four columns on each side. It is worked 


MING 


BRIDGE FLOORING 
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other sections requiring more than one operation in 
pressing. 
The stroke of the press is 3ft., and the tops of the columns 


are screwed so that the *‘ daylight,’ or distance between 
the base-plate and underside of the entablature, can be 
varied between 3ft. and 7ft. Six clamping cylinders are 
arranged in the top of the press for holding the plates in 
place during pressing, these cylinders being provided with 
weight drawback arrangements. Tee slots are formed 
in the entablature and moving tables so as to permit of 
the fixing of the die blocks. The entablature is of cast 
iron of heavy section in halves, bolted and keyed together, 
and the base plates, which are four in number, are of cast 
iron, and are strongly tied together with distance pieces 





the press are given in the accompanying illustrations, cf 
which Fig. 1 shows single fluted troughing ; Fig. 2 shows 
single fluted troughing as seen in the half-tone engraving 
of the press ; Fig. 3 shows double fluted troughing ; and 
Fig. 4 a section of a buckle plate. The press is capable 
of forming those and other shapes of flooring in either 
single or double flutes up to 30ft. long by 6ft. wide before 
pressing, and that length may be exceeded where the section 
and thickness are favourable. 

The press and its reheating furnace are included in the 
view above. The furnace, which is of the most modern 
type and measures 38ft. long by 7ft. wide by 3ft. high, 
was supplied by Priest Furnaces, Ltd., Middlesbrough. 





FIGS. 1,2 AND 3—EXAMPLES OF FLUTED TROUGHINGS 


by means of accumulator pressure at 1500 Ib. per square 
inch, and has twelve main cylinders, comprising four in 
the centre, each capable of exerting a — of 150 tons, 
and eight at the sides, each capable of exerting a power 
of about 50 tons. It is arranged so that it can be worked 
as one unit, but one half lengthwise can be workéd if 
desired, the other half being isolated. The moving tables 
are of massive design, the two halves lengthwise being 
held together by means of folding keys, which can easily 
be knocked out when it is required to operate one half 
of the press separately. The centre portion of the table 
throughout its length can be operated independently when 
required for forming troughing with double flutes or for 


and wrought steel tie bolts. All the main cylinders are 
of cast steel. 

In order to economise pressure water, the valve gear 
is arranged so that four of the main side cylinders are 
employed for bringing the tables up to the work, and the 
remaining main cylinders are filled up from an overhead 
tank previous to the admission of pressure water. The 
clamping cylinders may be worked under constant pressure 
or valve control, as desired. All the control operations 
of the press and the production of the flanged plates, in- 
cluding handling, are carried out by one smith and two 
helpers. As an indication of the output obtained, it may 
be mentioned that full length single-troughing sections— 
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such as are illustrated in Fig. 2—have been readily pro- 
duced in @ period not exceeding seven minutes from the 
withdrawal of the plate from the furnace to the discharge 
of the finished troughing. 

Although the press was primarily intended for 


the 
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FIG. 4—BUCKLE PLATE 





production of bridge troughing, it will, of course, be 
apparent from the illustrations and description, that it 
is quite suitable for any class of pressed plate work, and 
its large dimensions, adaptability and power will enable it 
to deal with work beyond the capacity of the usual flanging 
press. 








South African Engineering Notes. 


Cape Town’s Electrical System. 


The electrical engineer of the Cape Town Muni- 
cipality—-Mr. George Swingler—estimates that a total 
sum of £200,000 will be required for extensions and recon- 
structions in the electrical system of the city during this 
year. 


Orders Lost Through Strike. 


The strike in Britain was responsible for orders 
to the amount of nearly £500,0000, for locomotives for 
the Union Railways, going to foreign firms. The railway 
Administration, seeing a general strike in Britain in 
prospect at an early date, with no certainty as to when 
it would end, decided to place its orders elsewhere, and 
consequently twenty-three locomotives were ordered from 
the American Locomotive Company, New York, and twenty 
others are to be built by two German firms. The total 
value of the forty-three engines amounts to £444,479. 


Government Areas New Plant. 


It is stated that the additions to the reduction 
plant of the Government Areas are now completed, and 
that they will be started up as soon as power from the new 
station at Witbank is available. The new plant consists 
of ten tube mills, five slime tanks, four sand-treatment 
tanks, extension of the extraction house equipment and 
Butler's plant, and alterations and additions to the crush- 
ing plant. Additions have also been made to the hoisting 
plants at Nos. 3 and 4 shafts, and to the accommodation 
at the native compound. When the new plant has got 
into its stride the crushing capacity of the mine will be 
increased by about 50,000 tons per month, which should 
mean an addition to the Rand's gold output of something 
like 20,000 oz. per month, and the company’s profits should 
be increased by at least £50,000 per month, seeing that 
the profit per ton milled for 1925 was over 21s. The esti- 
mated cost of the new plant is £320,000, and it should be 
noted that this expenditure has been provided out of 
profits. 


Demand for Railways. 


In 1925 the Government had to deal with requests 
for the construction of 3503 miles of new railways, involv- 
ing a cost of £15,062,000. This expenditure could not be 
faced, but the construction of 949} miles was agreed to. 
Large demands have been put forward this year, and the 
Minister of Railways has accepted a list of thirty-five lines 
for the consideration of the Railway Advisory Board ; 
probably about 1000 miles will be recommended. A 
number of the new lines authorised by the programme of 
1923, 1924, and 1925 are nearing completion, and will 
cause a demand for more locomotives, rolling stock, 
machines, and machine tools and other requisites. Work 
on the lines now being constructed is being speeded up. 


Metrovick Electric Winders. 


In addition to the huge hoist supplied to the City 
Deep Gold Mines near Johannesburg, the Metropolitan- 
Vickers Electrical Company, of Manchester, is supplying 
several others to South African mines. One of them is 
for the New Modderfontein, and has a capacity of 4820- 
8300 horse-power. This set is direct-coupled with Ward- 
Leonard control operating at 43 revolutions per minute, 
with a cylinder-conical drum of [5-30ft. diameter. Its 
net load is 12,000 Ib. ; the lift, 2839ft.: and the output, 
303 tons per hour. Two other new sets are for the Crown 
Mines No. 15, where they are to work as a pair in series, 
The first winder, which is to be installed at the surface, 
has a capacity of 2834-5270 horse-power, and will draw 
a net load of 16,000 Ib. from a depth of 3625ft. At that 
level the second winder, with a capacity of 3240-5290 








horse-power, will be installed for lifting a net load of 
15,000 lb. from a further depth of 3112ft. Both sets are 
for direct coupling, with Ward-Leonard control. In com- 
bination they will be capable of dealing with an output 
of about 200 tons per hour from a depth of 6737ft. The 
Metrovick electric winders are well known in South Africa, 
for during the last fifteen years equipments totalling over 
sixty in number have been supplied for service in the mines 
of the Rand district. 


Floating Dock at Table Bay. 


To insure a minimum period of detention to 
trawlers, whalers and other small craft requiring slipping, 
cleaning and repairing, the facilities for dry docking small 
craft at Table Bay are being augmented by the provision 
of a floating dock with a lifting capacity of 450-500 tons. 
The dimensions of the dock are as follows :—Overall length, 
137 }ft. ; overall breadth, 40ft. ; breadth of side wall, 6}ft. ; 
moulded depth of pontoon, 6}ft. The dock will submerge 
to a depth of 15it. below H. W. O. 8, T. to the top of the 
keel blocks, the height of the latter being 3ft. 8in. The 
dock was built by Head, Wrightson and Co., Ltd., 
Thornaby-on-Tees, England, and was shipped in parts. 


Union Miniere’s New Plant. 


The Union Miniére plant at Panda—Belgian 
Congo—will be in a position to produce 90,000 tons of 
electrolytic copper per annum, when the projected tripli- 
cation of the present 10,000-kilowatt power station is 
completed. The Panda smelters now being constructed 
consist of three reyerberatory furnaces of a total capacity 
of 30,000 tons to 40,000 tons of copper. per year ; the first 
of them, it is understood, will be started up within the next 
three months. Eventually a third plant, for separation 
by flotation, will be installed and when that is in operation 
an annual production of 200,000 tons of metal will be 
obtained. Given the necessary supplies of labour, it is 
hoped to reach that rate of production within two and a- 
half years from now. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
General Situation. 


Propucttion of iron and steel in the Midlands and 
Staffordshire has now to a large extent come to an end, 
and at to-day’s meeting of the iron trade in Birmingham 
there was little material of any sort on offer. Engineering 
and manufacturing works in the district are having to 
close down or go on very short time, and the situation is 
becoming extremely difficult for even the best-placed 
firms. It is feared that unless large supplies of fuel are 
soon forthcoming activity in the area will entirely cease. 
Fortunately many thousands of miners in the Midland 
coalfield have returned to the pits and quite a large quan- 
tity of coal is now being raised daily. Staffordshire works 
are able to get a proportion of this, and it has enabled some 
of them to continue when closure seemed unavoidable. 
Some works still have fair quantities of iron and steel by 
them, and as long as they can get power they will carry 
on. Others have now exhausted their stocks and are 
unable to renew them, even though they are in many cases 
willing to pay fancy prices in order to keep the works 
going. Iron and steel masters have nothing to offer, all 
they can lay their hands on being wanted for regular cus- 
tomers, whose wants they feel bound to supply. 


Midland Coal Position. 


There is now an estimated output of 11,000 tons 
a week from various collieries in the Midland area, at 
which work has been resumed, and the general position is 
said to have become so much more favourable that the 
District Coal Emergency Committee in Birmingham is 
able to consider much more favourably applications from 
industrial concerns which previously had to be refused 
wholesale. The supplies available for domestic use are 
better, and no difficulty is experienced in meeting the 
demands of public utility undertakings, which are given 
precedence over other consumers. Coal is now being raised 
at the following, amongst other, local pits :—-Hamstead, 
Brereton, Pooley Hall, Highley, Tamworth, Himley, and 
Old Park. At one colliery in North Warwickshire it is 
stated that practically its normal strength of 1000 men 
is now working. Some of the men have also gone in at the 
Cannock Chase Collieries, and at other pits preparations 
are being made for reopening. . 


Steel. 


Sellers of steel in the Midlands find a ready market 
for all classes of material and prices are conceded which 
are considered far above the market level. Premiums are 
willingly paid on the basis prices of plates and sections, 
and it was reported on Change to-day that there had been 
bookings at £8 2s. 6d. for delivery after the settlement of 
the coal dispute. The constant flow of inquiries to con- 
structural engineers indicates that works will be busy for 
some time tendering for the reconstruction of small 
factories, shops, railway stations and bridge work. A good 
deal of this work has been booked at advanced prices and 
there should be a constant call for steel of all descriptions. 
At the moment, with the large native steel works out of 
action, large quantities of foreign material are coming 
into the country, both in semi-finished and finished 
varieties. It is hoped, however, that a large proportion 
of the work will be given to British steel works just as soon 
as they can resume production and undertake delivery. 
A firm of re-rollers, which has been supplying the Midland 
market with steel sections for some time past, has now 
stopped its mills. Small consignments are still obtainable 
from South Wales, however. Plates continue to reach this 
district from Clydeside. Staffordshire hoops are £10 10s., 





small bars £7 lds. to £8, bedstead angles £8 12s. 6d.; 
continental billets are offered at £5 6s., and sheet bars at 
£5 Lis. 


Pig Iron. 


Supplies of pig iron of Midland brands have now 
become precarious, and consumers vie with one anot her to 
get even small tonnages. Founders are doing all in their 
power to keep the works going. Up to this week output 
had been maintained much better than had been expected. 
Some founders, however, have now given up the struggle 
rather than pay the enhanced cost of fuel and raw material 
which they say cannot be transferred, save in a limited 
degree, to the buyer of castings. Moreover, Derbyshire 
and Northamptonshire raw iron are for all practical pur- 
poses exhausted. Hematite iron, good stocks of which 
were accumulated prior to the coal stoppage, is being 
made use of in some foundries, and several sales of this iron 
have been made in Birmingham. Few producers or con- 
sumers considered it worth while to attend to-day’s mect- 
ing of the Midland iron trade at Birmingham. 


Finished Iron. 


There has been no change in the Staffordshire 
finished iron trade on the week. Supplies are no longer 
available and mills are idle. Those mills which have 
adapted their plant to steel re-rolling are fortunately 
still actively engaged. These firms are making use of 
large quantities of slack and other fuel recovered from pit 
mounds. One or two collieries in Warwickshire are also 
obtaining coal, and two or three sheet mills have been able 
to continue operation with the assistance of this fuel. 
Other works are re-rolling by electric power, thus providing 
a number of Birmingham establishments with regular 
supplies of steel. Darlaston nut and bolt works, with the 
aid of continental No. 3 bars, continue production. It is 
noted that bolts and nuts were exported last month to a 
somewhat larger aggregate. Ironmasters in South Stafford- 
shire are extremely anxious as to the future of trade and 
more than a few have given way to pessimism. It is to 
be hoped that a permanent settlement will soon be found 
to the fuel supply question, if only for the sake of such 
trades as that of Staffordshire finished iron. 


Galvanised Sheets. 


Galvanised sheet orders are coming in regularly, 
both for home and foreign consumption, contracts being 
placed at the increased quotation of £16. Some pro- 
ducers are off the market and are not disposed to enter 
post-strike commitments. A certain amount of business 
is being booked at the price named, deliveries to be made 
as soon as circumstances permit after the present trouble 
is over. The steady business which has been done in this 
material since the beginning of the year is reflected in the 
exports of sheets for May, which, in spite of the general 
strike, totalled 60,755 tons, as compared with 53,643 tons 
in April, while decreases were recorded in almost every 
other department of the iron and steel trade. India has 
again been buying more freely this month. Sheet mills are 
in a quandary, however, as they are making no output 
against orders already booked, and there is no telling when 
plants will be able to resume production. Some manu- 
facturers are naming very distant dates for delivery. 
Generally speaking, sellers will only pledge themselves to 
execute orders within a reasonable interval after the 
renewal of the fuel supply. 


Effect of Strike on Production. 


The damaging effect on iron and steel production 
brought about by the general strike and the coal stoppage 
is clearly reflected in the figures now published. The 
total output of pig iron in May amounted to only 88,800 
tons, compared with 539,100 tons in April and 574,700 
tons in May, 1925, while the production of steel castings 
amounted to 45,700 tons, compared with 661,000 tons in 
the previous month and 651,600 tons in May last year. 
At the end of May only twenty-three furnaces were in 
blast, as against 147 at the end of April. Of the iron 
produced 29,900 tons were hematite, 10,700 tons basic, 
35,500 tons foundry, and 4900 tons forge pig iron. 


May Trading. 


Industrialists in this area are somewhat surprised 
at the trading figures for the past month. Knowing the 
devastating effect which the coal strike has had on the 
iron and steel-producing districts, they consider that the 
volume of the trade during May was far better than might 
have been expected. Exports, it is noted, reached 273,750 
tons, as compared with 313,045 tons in the previous 
month, when, however, a sharp decline had already become 
manifest. It is considered satisfactory, too, that the steady 
rise in imports should have been somewhat checked. 
Against a tonnage of 261,787 in April, imports in May 
amounted to 166,636 tons. Unfortunately, the relapse 
is not due to an enlargement of internal resources, but to 
quite contrary factors. The imports of pig iron were 
halved. Foreign billets were had recourse to on a con- 
siderable scale, the total tonnage being 39,323, against 
59,913 in April. 


Machine Tool Business. 


Though most of the machine tool makers in the 
Midland area have contrived to keep going, some on old 
orders, others on hand-to-mouth business, they have been 
hard hit by the interruption of industrial activity caused 
by the coal and general strikes. In many directions the 
confidence on which industrial expansion depends has been 
undermined. and there has not been sufficient demand for 
new tools and factory equipment to keep the machine tool 
shops fully employed. Overseas business has also been 
smaller, the exports for May being considerably down on 
the previous month. 


Oil Engineering and Science. 


Sir John Cadman, chairman of the Advisory 
Board on Oil Engineering and Refining, on Saturday last 
formally opened the new buildings of the Department of 
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Oil Engineering and Refining at the University of Bir- 
mingham. The University has now the distinction of 
being the only one at which the student has the oppor- 
tunity of combining practical work with theoretical know- 
ledge in oil engineering. The idea originated with Sir John 
Cadman, who enlisted the co-operation of five big oil com- 
panies and so raised a sum of £113,000. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 


The General Outlook. 


Tse outlook for the engineering industries of 
this area in respect of fuel supplies is now about as black 
as it can well be. Last week the Lancashire and Cheshire 
Coal Emergency Committee rationed deliveries of coal to 
25 per cent. of the normal deliveries before the general 
strike. This week it has been decided to reserve the whole 
of the available stocks for the use of what are officially 
described as priority industries—i.e., those concerned 
with food production—hospitals and public institutions, 
and for public utility undertakings. The effect of this 
latest order is to exclude the engineering establishments 
entirely from the 25 per cent. ration which operated last 
week. The only possible alternative, so far as coal is 
concerned, is foreign fuel, supplies of which are entering 
the Lancashire ports on a much bigger scale. Some of the 
works have sufficient stocks to enable them to carry on for 
a week or two, and, so far, it does not appear that arrange- 
ments have been made to get additional supplies of the 
American and continental coal which is now coming in. 
Fortunately for a good many firms, those that rely 
primarily upon municipal power supplies have not been 
seriously affected up to now, but the position has become 
so critical that that source is sure to be very greatly 
restricted before long. Faced as they already are with an 
extremely difficult situation from the point of view of iron 
and steel materials, many additions to the formidable list 
of works closed down or operating on short time may be 
looked for. 


Non-ferrous Metals. 


One of the interesting features of the non-ferrous 
metals market during the past week has been the continued 
strength of tin, and although prices have lost ground in 
this section compared with the highest values of the week, 
the position remains quite steady, and quotations at the 
time of writing represent a considerable improvement 
over a week ago, and an increase of nearly £10 a ton com- 
pared with what they were at the beginning of this month. 
The chief influence on the tin market has been the con- 
tinued good buying on United States account. The official 
end-of-May copper statistics show little change in the 
position of stocks compared with a month previous, 
although what little difference there is is in favour of the 
“bulls.” Warehouse stocks of rough copper in this 
country at the end of May were 47,285 tons, against 47,811 
tons at the close of the previous month, and of refined 
copper 3268 tons, against 3303 tons. Prices of copper have 
fluctuated somewhat during the week. Domestic buying 
has included some fairly good purchases by the cable 
manufacturers, and this, together with firmness on the 
United States markets, strengthened values. Bigger 
offerings, however, caused prices to lose ground, and on 
balance quotations are on much the same level as they 
were a week ago. Spelter has eased off somewhat after its 
steady spell, buying operations having been less active. 
The latest official figures, however, show stocks to be 
lower than they were a month ago, and it is unlikely that 
any pronounced weakness will be displayed. Lead ex- 
perienced a sharp spurt at one period of the week on im- 
proved buying, but the position was not maintained very 
long, and values at the moment are decidedly easier. 


Iron. 


Of the market for pig iron there is not much that 
can usefully be said. Although the needs of the foundries 
are regulated primarily at the present time by the size of 
their coke supplies, many of them being closed down 
altogether, there seems to be no difficulty in getting rid 
of the offers of pig iron which, by some means or other, 
continue to make their appearance on the market. 
There is no doubt, however, that there is not much to be 
got of any kind. Prices are firm all round, with a pro- 
nounced tendency in the case of Derbyshire makes to reach 
still higher levels. Several parcels of the latter have sold 
on this market during the week at up to 93s. per ton for 
delivery in the Manchester district. Scottish No. 3 is 
steady, and not much changed at about 97s. 6d. per ton, 
while East and West Coast hematites are firmer at up to 
92s. 6d. Some high silicon iron has been offered at 89s. 
to 903., with Middlesbrough No. 4 commanding about 93s. 
delivered. With the advance this week of 10s. a ton, 
Lancashire Crown bar makers have brought their prices 
back to where they were at the beginning of April, Crown 
bars now standing at £11 10s. per ton, including delivery 
in the South Lancashire area, and seconds at £10 5s. 
The demand is quiet now, and stocks are still fairly good. 
The explanation for the higher prices seems to be a measure 
of protection for makers against higher production costs 
in the future, though there is not much evidence here of 
any forward business being transacted. 


Steel. 


An interesting movement in the steel market 
Was initiated last week end by one of the largest firms 
advancing the prices of sections and plates by 4s. a ton. 
At the time, so far as I was able to ascertain, no other 
firm had taken similar steps, although at the beginning of 
the present week all of them appeared to have followed 
the lead. Even now, however, so involved does the position 
seem to be, there is a good deal of speculation as to whether 
the step is official or unofficial. The position becomes 
further complicated by the fact that whilst some mills 
appear to be ready to accept new contract business on the 
basis of the revised prices, others seem to be far from 


anxious to do so. The new quotations bring joists and 
sections up to £7 7s. 6d. per ton, delivered Manchester 
or equal, and plates to £8 2s. 6d. Steel bars are also firmer 
at £8 10s. per ton. The demand for galvanised sheets is 
quiet, but the recent advance to £16 5s. per ton f.o.b. 
for the usual Indian specifications is well held. There is 
a moderate business passing in continental finished and 
semi-finished materials, but sellers state that there would 
be very considerably more if it were possible to ensure 
earlier delivery. Quotations are steadier at £6 7s. 6d. per 
ton for Siemens plates, £6 2s. 6d. for ordinary plates, 
£5 7s. 6d. for sheet bars, £5 12s. 6d. for joists, and about 
£6 per ton for sections, delivered Manchester, for cash 
against documents. 


Scrap. 


Inquiry for scrap is still very slow. The non- 
ferrous varieties, however, are steady generally at about 
£50 per ton for braziery copper, £60 for heavy copper, 
£29 for lead, £24 to £25 for zinc, £52 for best selected 
gun-metal, and £45 for selected heavy yellow brass, for 
graded materials, delivered to consumers’ works. Iron 
and steel scrap is dull and nominal. 


Barrow-1In- FURNESS. 
Little Business. 


Very little business is being done, and only small 
parcels of pig iron are being bought at prices which natur- 
ally remain firm. There is no chance of orders being booked 
at fixed prices for future delivery, for when the furnaces 
are again in blast the price of fuel will be the important 
factor. Stocks in the district are getting down, but as 
they reach vanishing point, so will the demand disappear, 
in view of the absence of fuel for engineers, &c. The only 
two iron and steel works in the district which are engaged 
are the hoop and small section mills at Barrow and the 
tire mills at Workington. Messrs, Vickers, who held large 
stocks of coal when the coal mines became idle, are con- 
tinuing to employ all their hands, and are likely to do so 
for some time. They are also in the position of being able 
to import foreign coal, should they wish, direct to their 
works by sea. Disappointment is felt in some quarters 
that several orders which have been in the market have 
gone past Barrow, but perhaps the firm hesitates to quote 
prices which do not allow for any margin of profit or even 
cover the overhead charges. It was stated at the last meet- 
ing of Vickers that the shipbuilding side was now paying. 
It would not do so if orders were obtained at present, 
suicidal prices. The report issued this week in connection 
with the shipbuilding and engineering trades throws light 
on this matter, and has caused much interest locally. 








SHEFFIELD. 
(From our own Correspondent.) 
State of the Steel Trade. 


THERE is little change to report concerning the 
condition of the various branches of the steel trade carried 
on in this district. The effects of the coal strike are extend- 
ing, but not rapidly. While the melting of commercial 
steel remains at a standstill, the work of the manufacturing 
departments, which had a fair stock of steel in hand, is 
continued to a considerable extent. Importations of raw 
material from the Continent are helping them to carry on. 
As the difficulty of obtaining fuel grows, however, the 
situation is gradually becoming more serious. The engi- 
neering and light foundries have so far been able to obtain 
good supplies of coke, and are working moderately well. 
The large proportion of the unemployed who are “ short- 
timers’ shows that many departments are working half 
aweek. The quantity of foreign coal being used in Sheffield 
is small, as the quality is inferior and the price high. The 
large works of the Stanton Ironworks Company at Stanton 
Holwell and Riddings, Derbyshire, closed last week-end 
owing to lack of fuel, throwing 7000 employees idle. 


The Lighter Side. 

Operations are being continued, proportionately, 
on a larger scale on the lighter than on the heavier side of 
the industry. A steady demand exists for engineers’ 
tools, joiners’ tools, automobile parts, quarrying and 
building tools, saws and hammers. The exports of most 
descriptions of tools during May equalled the quantities 
of previous months, and as the purchasing power of foreign 
countries improves an increase in the demand is sure to 
follow. German competition in this branch is not severe 
at present, though there is a good deal of American rivalry 
to face in regard to saws and fine descriptions of precision 
tools for the use of engineers. India is a fairly good market 
for various small tools and miscellaneous steel articles, 
as well as for heavier products like railway material. The 
Russian orders recently placed for files, saws, and edge 
tools are valued at a quarter of a million sterling. The 
goods have to be shipped before the end of July, and many 
factories are now busily employed on their production. 


More Shipbuilding Orders. 


Two more good orders for ships, placed with 
Sheffield firms, have been reported since I last wrote. 
Cammell Laird and Co., Ltd., are to build at their Birken- 
head yard a large fast passenger steamer for the Isle of 
Man Steam Packet Company, to be placed on the regular 
service between Liverpool and Douglas. She will have a 
length of 355ft. and a beam of 46ft., these figures being 
respectively 5it. and 4ft. larger than those of the Viking, 
which is the company’s largest steamer at present. Her 
speed will be 22 knots, and it is expected that she will be 
ready for service in June of next year. Like the King 
Orry, which also was built by Cammells, she will be fitted 
with single reduction geared turbine engines. John Brown 
and Co., Ltd., have been awarded the contract for building 
a vessel of the “M” class for the North Atlantic trade of 
the Canadian Pacific Railway Company, the building of a 
sister ship having been placed with William Beardmore 
and Co., Etd., of Glasgow. Both firms have already con- 


which are to be ready for service in the early part of 1928, 
will be 585ft. long between perpendiculars, with 75ft. 
beam and 27ft. draught. Each of them will have a gross 
tonnage of 18,000 and a passenger-carrying capacity of 
approximately 1600. 


Two Sheffield Reports. 


John Brown and Co. are at present proceeding, 
at their Clydebank yard, with work on the Australian 
cruisers which were ordered last year, and on two large 
passenger steamers with refrigerating machinery for the 
South American trade. A large tanker fitted with Diesel 
engines, and two Channel steamers for the Great Western 
Railway Company, have been delivered. The directors 
of the company, in their annual report, state that at their 
Sheffield steel works there has been little change during 
the year. Foreign and home competition is excessively 
severe and prices remain low. The thick armour for H.M.S. 
Rodney has been delivered, and a small order for cruiser 
armour isin hand. The profits show a considerable decline, 
being £91,419, as compared with £211,233 for the previous 
year. Another report issued during the past week was 
that of Edgar Allen and Co., Ltd. They have had an 
improved year, their profit being £55,021, as compared 
with £33,422, and they are paying an ordinary dividend 
of 5 per cent., tax free, which is double the amount of last 
year’s distribution. 


Cutlery and Plate. 


So far from the cutlery and plate trades having 
any improvement to record, they are still steadily shrink- 
ing. The general home demand has fallen to a level which 
has seldom been paralleled. On the other hand, the 
requirements of public caterers show a continuous increase, 
and a good deal of work comes from this source. The 
export trade is below that of former months. The falling 
off in the returns for May was about £4000, the total being 
£60,000, and although this decline would not in itself 
be considered serious in view of the dislocation caused 
by the general strike, it assumes a somewhat alarming 
aspect when viewed in connection with the gradual taper 
ing off which has been going on for months. The total 
fall during the five months of this year has been £10,000 
An increasing amount of attention is being paid to the 
domestic and shipping use of stainless steel, and one firm 
is greatly developing the use of this material for tableware, 
including dishes, plates, entrée dishes, &c., as well as for 
hospital bowls, hub caps for motor cars, and calenders. 
The value of stainless steel for surgical vessels is appealing 
to the big hospitals. 


New Roads at Leeds. 


The Corporation of Leeds has in hand several 
road schemes, which will result in valuable improvements 
and will, in their construction, provide useful work for the 
unemployed. A number of these projects have just 
received official sanction and will be entitled to Govern- 
ment assistance. They include the making of a new road 
at Chapel-Allerton, connecting Potternewton-lane and 
Stainbeck-road, at an estimated cost of £21,432: an 
extension of Middleton Park-avenue, £10,138; widening 
of Abbey-road, Kirkstall, £5287; widening of Station- 
road, Crossgates, £5029; and Smithy Mites-road, £7784. 
Approval is being sought for other schemes. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Industry Almost Strangled. 


Tae coal stoppage is crippling more and more 
industries in the North of England, and unless there is a 
speedy settlement, there will be a state of complete stagna- 
tion. Lack of fuel supplies has led to the closing down this 
week of two or three more small ironfoundries, and a short- 
age of shipbuilding material has necessitated the partial 
closure of Messrs. Gray's shipyard at Hartlepool. In the 
iron and steel trades the position is unchanged from last 
week, but stocks of fuel are at a very low ebb, and it is 
only a question of time before the works cease operations. 
Manufacturers are showing a marked disinclination to 
negotiate for fuel supplies from the Continent. There are 
still six blast-furnaces in operation on the North-East 
Coast, two of which are making Cleveland pig iron and 
four of which are producing hematite. The coal stoppage 
has already been responsible for exceedingly heavy losses, 
and every day that passes adds to the difficulty that will 
be experienced in regaining markets abroad in which 
foreign manufacturers are obtaining such a strong hold. 
Iron and steel orders continue to go abroad, which in the 
ordinary way would come to this district, and fear is 
entertained that some foreign markets may have been 
permanently lost. 


Big Coal Order Lost. 


The loss of the Swedish State Railways order, 
which has been placed for Westphalian and Silesian coals, 
is a serious blow to the Northumberland coal trade. The 
total quantity of contracts accepted was for 250,000 tons, 
for shipment July to October. Thus goes from the Northern 
coalfield one of the most important of the Baltic season 
orders, which Northumberland shippers have always 
relied on securing for this district as a standby for the 
summer trade. There is no movement in the Northern 
coal trade for export. Merchants are disappointed they 
cannot negotiate; all business offered or inquired after 
has to be postponed until there is some prospect of getting 
deliveries. Views as to the duration of the stoppage vary 
considerably, but unless there are unexpected develop- 
ments in the situation few anticipate that there will be 
any work in the coalfields before the middle of next month 
at the earliest, while many operators hold the belief that 
there will be no resumption before the August holidays. 
There has been a good deal of discussion as to the likeli- 
hood of the miners in Northumberland and Durham agree- 
ing to any terms which involve an eight-hour day. No 
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proportion would be could only be determined by a 
properly conducted ballot. Thousands of men would be 
only too glad of an opportunity of resuming, but consider 
it more discreet not to admit it openly. 


Cleveland Iron Trade. 


Inquiries for Cleveland pig iron are still on quite 
a good scale, but conditions now are such as to prohibit 
their resulting in the arrangement of contracts of any 
magnitude. In fact, supplies of the standard grade have 
now virtually disappeared, and makers have ceased to 
quote. One firm, with two furnaces in blast, is still making 
iron, and at other works there are small stocks, but almost 
every ton of it has been sold; indeed, producers have 
difficulty in promptly meeting their commitments, and 
the only No. 3 foundry iron procurable consists of small 
parcels held by merchants. For these famine prices 
prevail. Since my last letter, prices have advanced a 
further 5s. per ton, making the increase on the pre-strike 
quotation 103. perton. No. 1 Cleveland foundry iron is now 
82s. 6d., No. 3 G.M.B. 80s., No. 4 foundry 79s., and No. 4 
forge 78s. 6d. per ton. These are home prices, and 6d. 
extra is still asked for export, but there is really no export 
business in Cleveland pig iron. There still appears to be 
a little No. 1 and No. 4 foundry on offer, but even these 
qualities are scarce and are being rapidly bought up. 


Hematite Pig Iron. 


Supplies of East Coast hematite pig iron are 
still freely obtainable, and there is no advance on last 
week's figure of 78s. 6d. per ton for mixed numbers. It 
is a curious phenomenon for hematite to be selling at less 
than No. 3 Cleveland pig iron, as the margin is usually 
about 8s. per ton in favour of hematite. 


Iron-making Materials. 


Business in foreign ore has ceased, and 21s. 6d. 
per ton e.i.f. Tees remains simply a nominal figure for 
best Rubio ore. Little or nothing is being done in blast- 
furnace coke. 


Manufactured Iron and Steel. 


Very few transactions are heard of in the manu- 
factured iron and steel trade. Stocks of most descriptions 
are now about exhausted. Prices are nominally unchanged, 
though premiums are being paid to sellers who can offer 
delivery. The Tees-side sheet mills are still running, and 
£16 per ton is a minimum figure for galvanised corrugated 
sheets, 24 gauge. 








SCOTLAND. 
(From our own Correspondent.) 
Discouraging Outlook. 


Tre industrial situation grows steadily worse, 
and there is little appearance of any change for the better. 
Even should the miners’ strike be settled in the immediate 
future, there is little or no chance of any restart in the 
steel and iron trades, on an extensive scale at least, until 
after the summer holidays. 


C.P.R. Contracts. 


The Canadian Pacific Railway's contracts for 
two “‘M” class vessels for the North Atlantic trade have 
been secured for the Clyde. John Brown and Co., Clyde- 
bank, and Wm. Beardmore and Co., Dalmuir, are to build 
one vessel each. These vessels will be 585ft. in length 
between perpendiculars, 75ft. beam, 27ft. draught, and 
will have a gross tonnage of 18,000 tons, with a carrying 
capacity of 4000 tons, together with passenger accom- 
modation for approximately 1600 persons. The ships are 
to be ready for service in the early part of 1928. 


Oil Workers’ Wages. 


After due consideration and discussion, the 
Executive Council of the National Union of Shale Miners 
and Oil Workers has decided not to resist the reduction in 
wages which will come into force from July Ist next, as 
intimated by Scottish Oils, Ltd. 


Steel and Iron. 


Business in the steel and iron trades is more or 
less at a standstill, owing to the fact that most of the steel 
works are idle, and only a certain number of the ironworks 
are engaged, while operations in most trades will soon have 
to cease owing to lack of fuel. Steel sheets, both plain and 
galvanised, are in fair demand, and the works producing 
these goods are comparatively busy, but all the large steel 
works, with one exception, are idle. Some of the bar iron 
works are comparatively well occupied at present, but will 
not be able to carry on much longer. The production of 
pig iron has ceased. Stocks in makers’ yards are greatly 
depleted, and certain brands are unobtainable, and firmer 
prices are quoted. The two furnaces now in operation are 
producing hematite. 


Coal. 


There has been practically nothing fresh in the 
coal market during the past week. The situation in most 
districts is quiet, though there have been one or two reports 
of local trouble arising out of interference with certain 
operations at some East Coast pits. A cargo of fuel which 
has been detained at Glasgow since the beginning of the 
coal strike has been re-sold for loval consumption, and is 
now being unloaded. Household ‘fuel is selling in some 
districts at from 2s. 10d. to 3s. per cwt., while coal sub- 
stitutes are freely offered. A fair turnover has been done 
in certain districts in outcrop fuel. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Outlook. 


Tue conditions prevailing in this district have 
not materially changed since I wrote a week ago, and the 
outlook is regarded with considerable apprehension, more 
especially from the point of view of the loss of markets 
abroad. Each day that passes prejudices the prospect of 
business when work is resumed in the coalfields of this 
country. Continental and American producers of coal are 
taking the utmost advantage of the present situation to 
gain a firm footing in the markets in which Welsh coals 
have hitherto held such a strong position. The Germans 
have seized the opportunity to find an outlet not only for 
their current production, but considerably to reduce their 
standing stocks, while in the case of the Americans, ship- 
ments already made or arranged since May Ist amount to 
round about a million and a-quarter tons to European 
and South American destinations, of which quantity 
shipments to the United Kingdom are not far short of a 
million tons. So far as the Bristol Channel is concerned, 
the only importation of American coals has been one cargo 
to Bristol, but both German, French and Belgian coals 
have been brought to South Wales. One cargo of German 
coal was discharged at Newport in the early part of this 
week, and it is understood that further supplies are on 
their way. Export business from this channel is, of course, 
completely at a standstill, and although a few inquiries 
are coming to hand in respect of shipments contemplated 
after work is resumed in this coalfield, the fact that no 
one can calculate when this will be is highly prejudicial 
to operations maturing. Without adopting the réle of a 
pessimist, it must be admitted that very few now expect 
any real settlement of the coal dispute for some weeks, 
and there will be surprise if there is any resumption of 
work before the August holidays. It is recognised that in 
some districts workmen may drift back to work, but this is 
scarcely likely to be the case in South Wales. Last week 
the Crynant Colliery Company, Neath, employing about 
300 men, offered its workmen an advance of 5 per cent. on 
the old rate of wages for a resumption of work on an eight - 
hours’ day basis, but the men decided at a private meeting 
not to accept the offer, but to stand for a national settle- 
ment. The owners of the Brynna Wood Colliery also sub- 
mitted to their workmen an offer of 45 per cent. on piece 
rates, as against 42-22 per cent. and a forty-six hours’ 
week, viz., eight from Monday to Friday inclusive and six 
on Saturday, but the men on Monday agreed by an 
unanimous vote to decline the terms. 


Inquiry for Welsh Coal. 


Among the inquiries which have recently come 
to hand, the most important is one from the Egyptian 
State Railways for 150,000 metric tons of locomotive 
qualities of the kind usually accepted by them. These 
coals are for delivery at Alexandria, but over what period 
is not yet known, though it is assumed that it will be over 
about three months from the time of the closing of the 
business. It is significant that on this occasion the railways 
mention that they are prepared to consider offers of suit- 
able American or continental coals, from which it is evident 
that they are rather apprehensive that they may not be 
able to obtain supplies from this district, though it is well 
known that they would much prefer Welsh coals to any 
other. The Egyptian State Railways have also called for 
tenders for 30,000 tons of Natal coals, c.i.f. Suez. Tenders 
for the whole of the business have to be in at Cairo on 
July 17th, but unless our strike troubles are over it is 
difficult to see how firms in this district can make any 
definite offers. It is questionable whether the railways 
can wait longer for supplies. It will be recalled that they 
came on the market in April last for 150,000 metric tons, 
but the adjudication was cancelled. Whether this course 
was adopted on account of the uncertain outlook in this 
country or because the prices were considered too high, is 
not known. The lowest tender on that occasion was 
approximately 31s. 5d. per ton c.i.f., whereas last December 
the railways concluded business in Welsh coals at 28s. 9d. 
and 29s. 9d. per ton c.i.f. Alexandria. The amount of 
business which is now being lost is really alarming, and 
even when work is resumed it will take months to recover 
the lost ground. It is reported that the Crown Agents for 
the Colonies, acting for the Palestine Railways, have been 
obliged to purchase American coals in substitution of 
Welsh coals which could not be supplied under contract. 


Supplies of Coal. 


Te supplies of coal available for industrial and 
domestic use are very much reduced, and this fact is 
having a crippling effect upon numerous undertakings. 
Tin-plate works are particularly suffering, and nearly 
1000 men have been put out of employment at Baldwins’ 
Panteg steel works, while the Pontnewynydd Sheet and 
Galvanising Works continue to be idle on the same account. 
In the case of the ship repairing and engineering under- 
takings, the position is that their consumption of coal is 
comparatively small, as they use so much electrical power. 
They are consequently not inconvenienced to any appre- 
ciable extent, apart from which they are far from being 
fully employed owing to the scarcity of orders, for with the 
coal export trade at a standstill tonnage is not plying to 
this channel as in normal times. At a recent meeting of 
the Port Talbot Town Council it was reported that the 
Council's stocks of coal for its gas undertaking were prac- 
tically exhausted, but the Council decided that it would 
not import coal, as it considered that this would simply 
mean another nail in the miners’ coffin. The authorities 
are doing their utmost to conserve all available supplies 
of coal, and essential services are receiving first considera- 
tion, such as gasworks, electricity undertakings, flour mills, 
water supply, &e. Several cargoes which have been 
detained in dock since the commencement of the stoppage 
have been released for home requirements, such as railway 
and other purposes, and cargoes have been sent to Gasgow 
and Chatham. They have been placed practically on the 
basis of imported coals, as the price at which they have been 
taken over has had to cover all claims for detention, thus 
relieving the Government of any onus. The result is that 








the price has worked out at anything between 13s. to 17s. 

r ton above the original value in the case of large coals. 
Patent fuel continues to be supplied without any restric- 
tion, and even large coals have been released for bunker 
purposes, provided the shipowners take a proportion of 
patent fuel and also conform to certain special conditions 
in respect to the particular purpose for which their vessels 
are trading. 


Safety Men. 


The Tredegar Valley district of the Miners’ 
Federation has passed a resolution requesting the Execu- 
tive immediately to convene a South Wales conference 
with a view to the withdrawal of all the safety men from the 
collieries. This question came up for consideration at a 
meeting on Monday of the executive of the South Wales 
Coiliery Enginemen, Boilermen and Colliery Craftsmen’s 
Federation on the reported threat of the general secretary 
of the Miners’ Federation that he might consider the action 
of withdrawing the safety men in certain eventualities. 
The general secretary of the Craftsmen’s Federation 
Mr. D. B. Jones—said that he wanted to make it clear that 
the National Federation of Colliery Enginemen, Boiler- 
men and Mechanics was the authority for dealing with the 
safety workers and not the general secretary of the Miners’ 
Federation. That gentleman should remember that there 
were thousands of miners to-day cutting outcrop coal 
and selling it as they did in 1921, and nothing was more 
calculated to defeat the miners than this action of the 
miners themselves. This view was endorsed by the 
Council of the Craftsmen’s Federation. 


May Coal Shipments. 


Returns of coal shipments show that during the 
month of May the total coal exports for the Bristol Channel 
ports were 827,748 tons, as against 2,054,915 tons for the 
corresponding period of last year. Bunker coal exports 
last month were 102,131 tons, compared with 333,237 tons 
for May, 1925. Taking the figures for the whole country, 
cargo exports last month were 1,448,368 tons, as against 
4,652,464 tons, while bunker exports were 584,676 tons, 
as compared with 1,379,281 tons for May, 1925. 








TURPENTINE, WHITE SPIRIT AND LINSEED 
OIL. 


Tue British Engineering Standards Association has just 
issued British Standard Specification 243-1926, White 
Spirit, Type 1, for Paints ; No. 244-1926, Turpentine, Type 
1, for Paints ; and No. 245-1926, Raw Linseed Oil for Paints. 
They contain clauses regulating the composition, together 
with standard reception tests, for the purchase of white 
spirit, turpentine and raw linseed oil for paints, and appen 
dices giving methods of carrying out the tests. 

These specifications have been prepared at the request 
of the paint manufacturers by a committee representative 
of both the buying and manufacturing interests, and, as 
in the case of all British Standard Specifications, they will 
be reviewed as experience of their working or progress 
in the industry renders it necessary, and revised issues 
will be published from time to time. Amongst other 
specifications in hand which will be published as com- 
pleted are the following :—Painting materials: Boiled 
linseed oil, zinc oxide, zinc oxide oil paste, barytes, asbes- 
tine, red oxides of iron, lead chrome and Prussian blues. 
Ready-mixed linseed oil paints : White lead, tinted white 
lead, zinc oxide, tinted zine oxide, black, green, and red 
oxide of iron. Oil varnishes : Interior, exterior, rubbing 
and extra hard drying. 

Copies of the new specifications—Nos. 243, 244, and 
245-1926—can be obtained from the B.E.S.A. Publica 
tions Department, 28, Victoria-street, London, 8.W. 1, 
price ls. 2d. each, post free. The specifications that have 
already been issued are for genuine dry white lead—No. 
239—and genuine white lead oil paste—No. 241 








CATALOGUES. 


Hick, Harereaves anv Co., Ltd., Soho Ironworks, Bolton. 
Catalogue, entitled “Surface Condensing Plant with Hick- 
Breguet Ejectair."’ 

Wma. Wapsworts axp Sons, Ltd., Bolton.—A beautifully 
illustrated book dealing with various types of lifts made and 
installed by the firm. 

Court Works, Ltd., Madeley, Salop.—Booklet illustrating 
and describing the works, also the types of malleable and grey 
iron castings produced. 

Mansions, Victoria 
F.E.”’ patent vertical 


Fvet Encrxeerine, Ltd., Parliament 
street, S.W. 1.—Booklet, describing th« 
gravity dryer for coal, coke, ores, &c. 

Sreencer (Metxsuam), Ltd., Melksham, Wilts.—Brochure 
illustrating and describing modern methods of handling and 
storing grain, coal, sacks, packages, &c. 

Roy ues, Ltd., Irlam, near Manchester. 
relating to Merrill's twin strainers, “‘ Milletherm 
plain tubes, and Milletherm heater condensers. 


Illustrated pamphlets 
* heaters with 


Rosey anp Co., Ltd., Lincoln.—Catalogue No. 447, dealing 
with stone-breaking, crushing, screening and road-making plant 
Also Catalogue 453, describing laundry power plants. 








CONTRACTS. 

Tue Frat Company, of Turin, has eeceived an order from 
the United Fruit Company, of Boston, U.S.A., for four Diesel 
engines, to be installed in the Diesel-electric fruit carrier La 
Playa, built by Cammell Laird and Co., Ltd., of Bigtkenhead, 
and originally equipped with four Camellaird-Fullagar engines 
of about 750 to $05 brake horse -power. 








A Goop Recorp.—There arrived at Goole Docks a few days 
ago s.s. Stokesby, which was built in 1883 by Westgarth, English 
and Co., now part of Richardsons, Westgarth andCo., Ltd. Mr. 
Tom Westgarth, who visited the vessel, tells us that the engines, 
100 nominal horse-power, and the boiler are still agen good 
after their forty-three years of work. The boiler, 13ft. 6in. 
diameter, is still working at its original pressure of 80 Ib. 
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TRON ORE. 
N W. Coast— 
Native 18/—to 21 /- 
(1) Spanish 18/— to 21/— 
(1) N. African 18/— to 21/- 
N.E. Coast— 

Native : _ 
Foreign (c.i.f.) 21/6 
PIG IRON. 

Home. Export. 
£ ses. d. £s. d. 
(2) Scortanp— 
Hematite. . OUP Os. ss — 
No. 1 Foundry 43 Oto4 5 0 
No. 3 Foundry 318 Oto4 0 0 
N.E. Coast— 
Hematite Mixed Nos. 3138 6. 318 6 
No. 1 319 0. 319 0 
Cleveland— 
No. 1 . & 2 Ae 43 0 
Silicious Iron . . 4 3+@ « 43 6 
No. 3 G.M.B. .. 400. 4 0 6 
No. 4 Foundry 319 0 319 6 
No. “4 Forge 318 6. 319 0 
Mottled 317 6. 318 0 
White 317 6. 318 0 
Mn Lanps— 
(8) Stafis.— 
All-mine (Cold Blast) 1010 0. os 
North Staffs. Forge > a2-.6,. — 
a » Foundry... 4°7 6. — 
(3) Northampton— 
Foundry No. 3 3 5 Oto3 10 0 
- Forge 216 Oto217 O 
(3) Derbyshire— 
No. 3 Foundry 3 7 6to3 15 0 
Forge 3 2 Oto3 5 0O 
(8) Lincolnshire— 
No. 3 Foundry 380. _— 
No. 4 Forge 35 6. — 
Basic >» 6 9. _— 
(4) N.W. Coast— 
N. Lancs. and Cum.— 
4 7 6(a) _— 
Hematite Mixed Nos. 410 0(6) — 
415 O(c) -— 
MANUFACTURED IRON 
Home. Export. 
£ea4. £ 6s. d. 
ScoTrLanp— 
Crown Bars i s§ Oo. 11 0 O 
Best — — 
N.E. Coast— 
Common Bars os €& 8. — 
Lancs.— 
Crown Bars . 1110 0. — 
Second Quality Bars 0 6 O. _ 
Hoops 14600. — 
5. Yorxs.— 
Crown Bars 1210 0. — 
Best Bars 1310 0. — 
Hoops 14410 0. a 
MIpLANDs— 
Crown Bars ll & Otoll 10 0 
Marked Bars (Staffs. ) we So Os te — 
Nut and Bolt Bars 10 5 Otol0 10 0 
Gas Tube Strip 3210 O.. — 
STEEL. 
(6) Home (7) Export. 
£s. d. £ s. d. 
(5) Scortanp— 
Boiler Plates .. : > a — 
Ship Plates, jin. and up. 9.87 ::@). 70 0 
Sections .. ye Hog By 6 5 0 
Steel Sheets, men r 3 igin- 
to fin... . 7 ae @ ce ec - 
Sheets (Gal. oun 24 BG.) £16 0 Otof£l7 0 0 


(1) Delivered. 


Current Prices 


(2) Net Makers’ works. 


(6) Home Prices—All delivered Glasgow Station. 


coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 








Boiler Plates 10/- extra delivered England. 


a-cording to analysis; open market 17/6 to 19/— at ovens. 


t Latest quotations available. 


(8) f.o.t. Makers’ works, approximate. 





(4) Delivered Sheffield. 
(7) Export Pricés—f.o.b. Glasgow. 
(9) Per ton f.o.b. 


(a) Delivered Glasgow. 





for Metals and Fuels. 


(b) Delivered Sheffield. 























































STEEL (continued) FUELS. 
N.E. Coast— Home. Export. SCOTLAND. 
Ba ¢. £ s. d. £ s. d.| Lanwarcsame— (Prices nominal.) Export. 
Ship Plates 712 6. - (f.0.b. Glasgow)}--Steam .. 15/9 
Angles ‘ * 3'e Ell 16/6 
Boiler Plates .. 11 0 O Splint 16/6 to 17/- 
Joists 7 2 6S - Trebles 15/9 
Heavy Rails so 0. Doubles 14/- to 14/6 
Fish-p!ates 12 0 0 7 ~ - Singles . . 13:9 
Channels a ere £9 to £95) avesume— 
Hard Billets 8 26.. .. ite (f.0.b. Ports) —Steam 16/9 
Soft Billets 75 0. = ~ eo Jewel 17/— to 17/6 
N.W. Coast— - -~ Trebles 17/- 
Barrow— FiresHIre— 
Heavy Rails SB Btec. ce — (f.0.b. Methil or Burnt- 

Light Rails 8 5 Oto 810 0 island)—Steam 12/6 to 14/9 
Billets 8 0 O0tol0 10 Of Screened Navigation 21/- 
MANCHESTER— Trebles 14/— to 15/- 
Bars (Round) 82) @. — Doubles 14/- 

» (others) 810 0. - Singles 13/— to 13/6 
Hoops (Best) .. 13 5 0 13 0 0| Lorutans 
» (Soft Steel) 10 00. 915 0 (f.0.b. Leith)}—Best Steam 14/- to 14/3 
Plates wh Secondary Steam 13/6 
» (Lanes. Boiler) 1b 10 O. — Trebles 14/6 to 14/9 
Saurrup— Doubles 13/6 
Siemens Acid Billets 1010 0. a Singles safe 
Bessemer Billets = eS we. — ENGLAND. 
Hard Basic , $12 6. — (8) N.W. Coast— 
Intermediate Basic a2. 4... —_— Steams oe » No quotation 
Soft Basic 615 0. Household 
Hoops 200. — Coke ’ 
Soft Wire Rods 910 0. — NORTHUMBERLAND 
MipLanps— Best Steams. 16/- 
Small Rolled Bars . 715 Oto 8 2 6 Second Steams .. 14/6 to 15/- 
Billets and Sheet Bars.. 6 2 6to 6 5 0 Steam Smalls 8/-to 8/6 
Sheets (20 W.G.) ... .. 1110 Otol2 0 0 Unscreened 13/- to 13/6 
Galv. Sheets, f.o.b. L’ poo 15 10 Oto15 15 0 Household 20/- to 22/- 
Angles 73 @e 7 3 6 Douraam— 
Joists 7 2 6to 7 7 6 Best Gas 18/6 to 19 
Tees ere Fa me gr Second.. .. 15/- to 15/6 
Bridge and Tank Plates 717 6to 8 2 6 Household .. 20/- to 22 
Boiler Plates 1l 0 Otol! 15 O Foundry Coke ss ote 18/— to 20/- 
SHEFFIELD Inland. 
Stier 2 im vat. 7) a" Best Hand-picked Branch 31/— to 34/- - 
Barnsley Best Silkstone 28/- to 30/- - 
NON-FERROUS METALS. Derbyshire Best Brights 26/— to 28/- — 
Swansea— $a » House .. 24/- to 25/- 
Tin-plates, I.C., 20 by 14 20/3 to 24/- 7 » Large Nuts .. 17/- to 20/- ae 
Block Tin (cash) .. 271 0 0 ni .. Small 12/6 to 14/- . 
» (three months) 270 10 © Yorkshire Hards 17/- to 19/6 . 
Copper (cash) +. 57 0 0 Derbyshire Hards 16/— to 19/- - 
» _ (three months) 57.17 6 Rough Slacks 10/— to 12/6 
Spanish Lead (cash) 2913 9 Nutty Slacks 1/6 to 9/- 
oe (three mentha) 29 15 0 Gentile .. 3/6 to 6)- 
Spelter (cash) 3313 Blast-furnace Coke (Inland)* . _— - 
» (three months). . 33 3 9 7 » (Export) .. f.0.b. 16/- to 17/- 
MANCHESTER— e ‘ 
Copper, Best Selected Ingots 63 12 6 | CARDIFF— (9) SOUTH WALES. 
» Electrolytic 66 0 0 Steam Coals : (AU prices nominal.) 
» Strong Sheets .. 90 0 0 Best Smokeless Large 26/— to 27/- 
» Tubes (Basis Price) 0 1 Of Second .» " 90/8 to 36/8 
Brass Tubes (Basis Price) 0 0113 Best Dry Large 34/- to 25/- 
.. Condenser @12 Ordinary Dry Large a. 21/— to 22/- 
Lead, English 32 5 0 Best Black Vein Large 25/6 to 36/- 
» Foreign 31 0 0 Western Valley Large... 24/6 to 25/- 
Spelter 34 7 6 Best Eastern Valley Large 24/— to 25/- 
Ordinary »» ; 23/6 to 24/- 
a i ae ee Best Steam Smalls 17/- to 18/- 
FERRO ALLOYS. Ordinary 16/— to 17/- 
(All prices now nominal.) Weshed Nuts 30/- to 98/- 
No. 3 Rhondda Large 26/6 to 27/- 
Tungsten Metal Powder 1/11 per Ib. x i Sunatte 18/- to 18/6 
Ferro Tungsten 1/6 per Ib. No. 2 6 Large 24/- to 25/- 
Per Ton. Per Unit. Through 20/- to 21/- 
Ferro Chrome, 4 p.c. to 6 p.c. carbon .. £22 10 0 7/6 Smails 15/- to 16/- 
9 6 p.c. to 8 p.c. 9 - £32 0 O 7/3 Semadey Coke (export) 40/- to 50/- 
os Sp.c.toldp.c. ,, . £20015 0 6/6 Furnace Coke (export) 25/— to 30/- 
bee Specially Refined. . Patent Fuel 22/- to 24/- 
» Max. 2p.c. carbon . £38 10 0 12/€ Pitwood (ex ship) 26/6 to 27/6 
o ip.e. .. £4410 0 15/- Seunni— 
o oo 0°70p.c. cetien . £5410 0 7/6 Anthracite Coals : 
mom carbon free 1/54d. per Ib. Best Big Vein lange 39/— to 40/- 
Metallic Chromium . 3/3 per Ib. Gissade 32/6 to 38/- 
Ferro Manganese (per ton) . £15 for home, Red Vein 27/- to 29/- 
£15 for export Machine-made Cobbies 47/6 to 50/- 
» Silicon, 45 p.c. to 50 p.c. £11 5 0 scale 5/- per Nuts 47/6 to 50/- 
— Beans .. 42/6 to 44/- 
” * 75 p.c. - £20 10 0 scale 6/— per aie 23/- to 25/- 
: — Breaker Duff 7/6to 8/- 
2 por oan Rubbly Culm 12/6 to 13/6 
° or Sk may 8 hen tons). > 4 4 “4 —— —* 
- carbon free pene r lb. j 
Nickel am = ; .. £170 ~ bey yg sabe 
Seconds 20/- to 22/- 
Cobalt -- 10/- per lb. Senaiie ; 11/— to 15/- 
Aluminium (a ton) - £112 Cargo Through .. 16/6 to 17/6 


(5) Glasgow, Lanarkshire and Ayreshire. 
(8) Except where otherwise indicated, 
* For blast-furnaces only, 17/—, with fluctuations 


(c) Delivered Birmingham. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Public Works. 


THe fluctuations in currency values, with a con- 
stant tendency towards further depreciation, are exercising 
a retarding effect upon all public undertakings. As the 
value of money depreciates more of it is required for indus- 
trial purposes, and all tie companies find it necessary to 
increase their capital, when they can, in order to provide 
for the higher cost of raw material, higher wages, and 
increased charges of all kinds. While, however, fresh 
capital is needed for industrial development it is prac- 
tically unobtainable. Many works are therefore being 
suspended. The great rural electrification scheme is held 
up, despite the large sums that have been voted by the 
Chamber of Deputies to be employed as loans for putting 
down rural electrical plants, though it is doubtful whether 
any of the money will be available for the purpose for some 
time to come. A characteristic example of the difficulty 
in carrying out public works at a time when estimates are 
liable to be largély exceeded by the currency depreciation 
is observable in the Tournelle Bridge in Paris, the con- 
struction of which was begun soon after the Armistice. It 
was put in hand partly to provide employment, but on 
account of the increasing cost work had to be stoppped, 
and was only resumed when the Municipal Council was 
able to procure the necessary funds. Now it has been 
stopped again, and it is impossible to foretell when it will 
be completed. There can obviously be little hope of a 
sustained general activity in the engineering trades until 
the france becomes stabilised, and under present circum- 
stances it is impossible to foresee how that will be done, 
although there are still many people who urge that an 
immediate solution will be found in adopting the proposal 
of the late Government to prohibit imports and exports 
or, in other words, to suspend foreign trade with the idea 
of preventing money from leaving the country. Such 
action might be possible if France were self-supporting, 
but as foreign raw material must be purchased to keep 
industries alive any attempt at prohibition would be 
disastrous, which is doubtless the reason why the late 
Government required unlimited time to take it into con- 
sideration. Another matter that is causing some concern 
to iron, steel, and engineering firms is the growing activity 
of Germany in foreign markets. The prices of German 
products having been increased by the adoption of the 
gold standard, efforts are now being made to bring them 
down to a normal and competitive basis, and it is reported 
that the Steel Makers’ Union has decided upon a reduction 
of wages from 15 to 20 per cent. This lowering of wages 
in Germany at a time when they are steadily advancing 
in France creates a situation which may have serious con- 
sequences in the future, but for the moment the margin 
between the two is still sufficiently large to keep German 
competition out of the French market. 


Coal. 


A consignment of French coal has left Rouen for 
England. At first it was reported that the coal consisted 
of the Russian anthracite stocks which had been stored in 
Rouen, but it is now stated that the coal is French, although 
it is doubtful whether any large supplies can be forwarded 
to England in view of the home requirements. It is note- 
worthy that the miners made no protest against the con- 
signment. Similarly, in Germany there has been no attempt 
to hinder the sending of coal to England, and as the result 
of the British miners’ strike the German coal industry is 
undergoing an unexampled period of activity and pros- 
perity. The shipments of German coal through Rotterdam 
alone during May amounted to two million tons, whereas 
in normal months the average is 680,000 tons. The Portu- 
guese railways, which have hitherto employed British coal, 
have purchased 10,000 tons in Germany. The German 
stocks are being rapidly depleted, and the colliery industry 
is enjoying a prosperity that could not have been antici- 
pated two months ago. 


Cheap Fuels. 


On account of the currency depreciation the cost 
of petrol and heavy oils has become so exorbitant that the 
Office National des Combustibles Liquides is making 
special efforts to solve, as rapidly as possible, the problem 
of producing home fuels in sufficient quantities and at a 
low enough price. At present the only sources of energy 
available at home are suction gas and electricity. The 
recent trials of suction gas lorries in the North of France 
and Belgium are declared to have been entirely satisfac- 
tory, and the Comits de Culture Mécanique intends to 
organise another series of tests in the coming autumn. 
The suction gas plants now being supplied for heavy motor 
vehicles are certainly reliable and economical, but they 
have not yet come into extensive use on account mainly 
of the uncertainty of always procuring charcoal at a 
reasonable price. Electricity also offers promise for the 
early future, and the trials of electric commercial vehicles 
now taking place around Paris are expected to give efi- 
couraging results. It is hardly possible to look for any 
great technical improvements in the application of elec- 
tricity to road vehicles, and the future lies solely in the 
facilities offered by the electricity companies and by the 
extension of the rural electrification scheme, whereby it 
may be possible in time to re-charge batteries at convenient 
running distances all over the country. The only other 
source of energy to which attention is given at present is 
alcohol, but in view of the failures of the Government to 
impose alcohol on motor car users, who certainly will not 
use that spirit unless it can be procured at a much lower 
cost than petrol, there is little hope of alcohol being 
accepted as a motor fuel until it can be produced abun- 
dantly and at low cost. That is the task which the Office 
National des Combustibles Liquides has taken in hand. 
Henceforth all questions affecting the production of power 
alcohol are to be centralised in a permanent commission 
under the control of the Office National. Meanwhile this 
official body has decided to send another mission to 
Algeria and the Sudan to investigate further the possi- 
bility of producing cheap power alcohol in the African 
colonies, 








British Patent Specifications. 


When an invention is communicatea from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each, 

The date first given vs the date of application ; the secund date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


252,071. February 17th, 1925.—Fuer Insection For Om 
Enotes, O. Wans and Ruston and Hornsby, Ltd., Sheaf 
Ironworks, Lincoln. 


This device is a distributing valve for supplying the combus- 
tion chambers of a multi-cylinder oil engine with fuel from one 


pump. It takes the form of a plunger A, working in a closely 
fitting sleeve, and reciprocated in an appropriate manner by the 
rod B. (The specification includes a description of the necessary 
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Through the plunger A there are bored several 
D and E, which can be made to effect communication 
between the fuel supply branch F and either of the branches 
GGG leading to the several cylinders. The port H transfers 
uny oil which may leak upwards past the plunger to the cavity 


cam gear.) 
passages C, 


at the bottom, when it is forced back to the fuel storage tank 
by way of the outlet J on the next downward stroke of the 
plunger.— May 17th, 1926. 

DYNAMOS AND MOTORS. 
247,527. December 16th, 1925.—-ELecrricaL CURRENT GENER- 


ATING APPARATUS POR ELECTRICAL TREATMENT OR WORKING 
upon Mertars. Elektrotrennmaschinen Gesellschaft mit 

bes hrankter Haftung, of 3, Baumwall, Hamburg, Germany. 
According to this invention a unipolar generator is used for 
electric welding and cutting. The resultant magnetic field 
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is set up by a separately excited winding A, by a compound wind- 
ing B traversed by the main current of the electric driving 
motor, and by a differential compound winding C. The latter 
brushes, and consists of one turn or several turns. The wind- 
is constituted by the collecting cable, which is connected to the 
ing C weakens the field set up by the windings A and B when the 


generator is loaded.—May 27th, 1926. 
SWITCHGEAR. 
252,069. February 14th, 1925.—IMPROVEMENTS IN AND RELAT- 
Inc TO Protective Devices ror Exvecrric TRACTION 


Systems, The British Thomson-Houston Company, Ltd., 
Crown House, Aldwych, London, W.C. 2, and Henry Stanley 
Holbrook, of 34, Lancaster-road, Rugby. 

The protective device described in this specification com- 
prises a pair of short circuits, each containing a different kind of 
impedance, i.¢., resistance capacity or inductance. The circuit 
A may include contacts B, bridged by the member C of the 
circuit breaker, which is held closed against a biassing spring 
by means of the toggle E engaging with the lever F. When 
the current in the circuit A reaches a predetermined value the 





overload relay H closes its contacts, thus connecting the winding 
of the relay K to a suitable source of supply L. The relay K 
then rotates the lever F, and thus trips the breaker, with the 
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result that the short circuit across the reactance M and resistance 


N is removed. Two alternative schemes are described.— May 
14th, 1926. 
TELEGRAPHS AND TELEPHONES. 
February 24th, 1925.—ImPROVEMENTS IN TRANS- 





WIRELESS 
Franklin, 


Hill, 


MITTING OR Recetvinec AERIAL SysTems For 
TeLecRaPHy on Teteruony, Charles Samuel 
of *“‘The Clough,” 39, Palmerston-road, Buckhurst 
Essex. 

Two or more parabolic reflectors are srranged in accordance 
with this invention on a line at right angles to the axis of each 
reflector, so that their axes are parallel, or substantially so, to 
one another. If the oscillations in the aerials at the focus of 
each reflector be maintained in phase, then the reflectors act 
together, resulting in an effective concentration proportional 
to the combined apertures of all the reflectors, without loss of 
efficiency. This method of using a number of parabolic re- 
flectors, side by side, makes it possible to obtain concentration 
of the energy substantially ppepentionst to the total apertures. 
A and B are the two parabolic reflectors, the reflecting elements 
comprising a number of tuned wiresC and D. E and F are two 
aerials arranged at the foci of the parabolic rm ficctors A and B 
respectively. The aerials E and F are preferably of the type 
described in Specification No. 242,342, but they may be simple 





acrials and may be earthed, or the whole system of aerials and 
N°252.272 
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reflectors may be arranged at a beight above the ground. High 
frequency energy is conveyed to the aerials by means of feeding 
wires or cables G, H and K. L and M are coils situated at 
the ends of the feeders K and H, and are coupled to the aerials 
Eand F. The degree of coupling to the aerials should be equal 
and for the best efficiency should be such that no reflections 
take place along G and H. The feeders G and H, which should 
be electrically equal to each other, are connected through a 
transformer T to the feeder K, which eonveys the high frequency 
energy from the high frequency generator which may be placed 
in any convenient position. The transformer T is preferably 
adjusted so that no reflections take place from this point bac k 
along the feeder K. If the conditions are correctly fulfilled, 
then the high-frequency oscillations produced in the aeriais 
E and F will be in phase with one another, and the waves 
emitted by the two parabolic systems will act together so as to 
produce in the desired direction a concentration of energy sub- 
stantially proportional to the sum of the apertures of the separate 
reflectors.—May 25th, 1926. 


MEASURING AND TESTING INSTRUMENTS. 


251,852. October 6th, 1925.—Prorite Temp.ates, 8. Thomas, 
35, Netherhall-gardens, Hampstead, and F. J. Delves, jun., 
117, Rue Cauliancourt, Paris. 

The inventors point out that, with the generality of profile 
templates which are composed of a bunch of thin steel plates, 
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some difficulty is experienced in getting a true representation 
of the profile on account of the strips not being pushed up against 
the object equally. Incidentally, it is suggested that their instru- 
ment is specially suitable for taking the contour of railway 
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wheel tires. In it the thin steel strips A are mounted between 
side plates B, which are gripped together by thumb-screws C C. 
The whole assembly is mounted in a U frame D, which is provided 
with racks and pinions for the advancement of the bunch of 
plates. The U frame may be clamped on to the sides of the tire 
by means of the set screws E E.— May 13th, 1926. 


FURNACES. 


251,849. October Ist, 1925.—A Mxcuanican Grate, T. 
Makariew, 12, Nowgorodski Str., Leningrad, Russia. 

In this travelling or mechanical grate the fuel is moved for- 

ward through the furnace by a series of rollers, which are all 
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rotated in the same direction by any convenient means. Each 
roll is built up of a number of dises, which may be notched on 
their peripheries and the shaft on which they are threaded is 
hollow, so that it may be cooled by the circulation of water, air 
or steam.— May 13th, 1926. 


PUMPING AND BLOWING MACHINERY. 


251,795. June 18th, 
E. Prestage, 74, Great Russell-street, London, W.C. 1. 
This suction valve is intended primarily for use on ammonia 
or CO, compressors, used in conjunction with refrigerating 
apparatus, In which there is practically no clearance between 








the piston and the cylinder cover, and which work at consider- 
able speeds. The valve A is held on to its seating by the spring 
B, but is opened, near the end of the stroke, by the rocker C, 
which is operated by the roller D and the two lugs shown on the 
end of the connecting-rod.— May 13th, 1926. 


251,858. October 12th, 1925.—-A Vacuum Pump, G. Sokolow- 
Wichnevsky, 3rd July-street, Leningrad 11, Russia. 

This apparatus is intended for aspirating flue gas through an 
anyliser A, and aims at maintaining a constant suction regard- 
less of the flue gas pressure. The gas is drawn from the flue by 
way of the connection B, and is cooled in the water jacket C. 
The water passing through the jacket is used at the ejector D 
to create the necessary suction. A branch E off the gas inlet 


1925.—Compressor SvucTION VALVES, | 








pipe reaches down into the suction chamber, and is open at the 








first-made groove. 


of gas and water. 


supply in the vacuum chamber.— 


MACHINE TOOLS AND 


251,774. 
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May 13th, 1926. 


bottom. The consequence is that the vacuum in the chamber is 
only dependent on the difference in level between the bottom of 
the tube E and the top of the ejector, regardless of the pressures 


An auxiliary jet of water F maintains the 


SHOP APPLIANCES. 


May 12th, 1925.—Axuse-turNine Larue, L. C. 


Ord, 


Norwich Union Chambers, Congreve-street, Birmingham. 
This invention is evidently intended to be applicable to heavy 
turning work, such as the forming of railway axles, and the 
inventor says that his arrangement improves the quantity and 
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quality of the product. 


He feeds the tool A underneath the 


work and obtains the depth of cut by providing the tool with a 
number of cutting edges of progressively increasing height, as 


indicated in the plan view. 


angle to the axis of the work.— May 13th, 1926. 


229,311. 


Esplanadestrasse 3, Ingoldstadt, Germany. 


The inventor proposes to tool metals in, for instance, a planing | 
machine, by two separate or combined actions. 


N° 229,31! 
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The cutting edges also are set at an 
February 11th, 1925.—Currinc Mera ts, V. Retterath, 


The first action 





is to cut a narrow groove to the depth of the cut, and this is 
followed by @ second tool which pares off the shaving. 
essential that the point of the second tool should work in the 
It is claimed that increased output, with a 


It is 


saving in power, can be effected in this way.— May 11th, 1926 


Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the 
of the week pr ing the ting In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





TO-DAY. 


Dreset Enoixe Users Assocration.—Caxton Hall, West- 
minster, London, 8.W. 1. 
of Lubrieating Oils,” by Mr. J. E. Hackford. 


Newcomen Socrery.—Summer meeting at Norwich. 
programme, see page 565. 

Puysicat Society or Lonpon.—-Imperial College of Science, 
South Kensington, London, 8.W.7. Papers, “ The Refraction 
and Dispersion of Gaseous Carbon Disulphide,” by Mr. H. 
Lowery ; “On the Use of Invar Steel for Precision Balances,” 
by Mr. J. J. Manley ; “ On the Scattering Power of Oxygen and 
Iron for X-Rays,’ by Mr. A. A. Claassen. 5 p.m. 


TO-DAY AND SATURDAY, JUNE 26ru. 





INSTITUTION OF MUNICIPAL AND County ENGINEERS,—Annual 
| general meeting and Conference at Bristol. For programme, see 
| page 506. 





TO-DAY TO SUNDAY, JUNE 271s. 


*MONDAY, JUNE 28ru. 


Fixssury Tecunicat Cortece O_p StupENTs’ Association. 
—Finsbury Technical College, Leonard-street, London, E.C. 2. 
Silvanus Thompson Memorial Lecture, *‘The Rise of Atomic 
Physics,” by Mr. C. A. Darling. 8 p.m. 
TUESDAY, JULY 29a. 
Visit to Great 
10.45 a.m. 


InsTrTUTION oF Locomorive ENGINEERS. 
Western Railway locomotive works at Swindon, 
train from Paddington. 


WEDNESDAY TO FRIDAY, JUNE 307x TO JULY 2npv. 


British WaTeERWORKS ASSOCIATION. Bristol. 


| For programme, see page 649. 





Meeting at 


TUESDAY ro SATURDAY, JULY 6rn To 1l0ru. 


| Royvat Acricutturat Socrety.—Show at Reading. 








| PERSONAL AND BUSINESS ANNOUNCEMENTS 


| Tue Stmimwe Borer Compaxy, Ltd., asks us to announce 
| that it has changed the address of its Glasgow office from 45, 
Hope-street, to 147, St. Vincent-street. 
| Morrs Dock anv Enorseerine Company, Ltd., of Balmain 
asks us to announce that Mr. T. H. Silk, who has up to now been 
its general manager, has now been appointed managing director. 
Mr. W. A. A.M.LE.E., of 102, 
Leeds, asks us to announce that he has taken up the Yorkshire 
| agency for the Electrical Apparatus Company, Ltd., of Vauxhall 
| - 
i 


| 


BENGER, Albion-street, 


Works, South Lambeth-road, London, 8.W. 8. 


Tae Marcontresone Company, Ltd., 210, Tottenham Court- 
road, London, W.C. 2, announces that Mr. F. W. Perks, who until 
recently was its London sales manager, has been appointed 
general sales manager, and that the duties of London manager 
will be taken over by Mr. E. A. Oakman. 


| 

MaxTep anp Kworr, Ltd., ask us to announce that their 
offices at Dunstable, Beds., and 23, Queen Anne's Gate, West- 
| minster, were closed on June 9th, and that they are now con- 
| ducting their business from 82, Victoria-street, London, S.W. 1. 
| Telephone No. Victoria 0529. Telegraphic address, Rightfully, 
| Sowest, London. 


| 
} 








| 

NATIONAL FepERATION OF IRON AND STEEL MANCFACTURERS. 
—At the annual general meeting of the National Federation of 
Iron and Steel Manufacturers, held on June 17th, Mr. H. C. 
Bond, J.P., was elected President for the ensuing year, and Mr. 
J.J. Burton, J,P., Vice-president. Mr. Henry Bond is the deputy 
chairman and controlling managing director of Richard Thomas 
and Co., Ltd., which is the biggest firm of tin-plate manufacturers 
in the world. He has been on the Board of Richard Thomas and 
Co., Ltd., for the last twenty-seven years, during the whole of 
which time he has taken an active part in the management of 
the company’s affairs. Mr. Burton is now associated with 
Pease and Partners, Ltd., but he commenced his business 
eareer with the old Stockton and Darlington Railway Company, 
and subsequently joined the Cargo Fleet Iron Company, Ltd., 
in which he occupied responsible positions over a period of forty- 
one years, first as chief clerk, and finally as one of the managing 
directors, retiring in 1909. He was subsequently managing 
director of the Tees Furnace Company, Ltd., until the shares 
were acquired by Pease and Partners, Ltd. Mr. Bond rendered 
great assistance to the Ministry of Munitions during the war, 
and is at present chairman of the Advisory Committee appointed 
to advise the Minister of Mines under the Metalliferous Mines 
Act. Mr. Burton is also chairman of the Central Council of 
Wages Associations in connection with the National Federation 
of Iron and Steel Manufacturers, chairman of the National Counci! 





of lronmasters, and for the last eight years has been President of 
the Middlesbrough Chamber of Commerce. 
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AGENCIES 


PATENTS 








LONDON LIMITED COMPANY is DESIROUS of 

TAKING UP a FURTHER AGENCY for Special 
Machinery or Plant the handling of which calls for 
technical and practical, as well as commercial experi- 
ence. The directors of the company are members of 
the Institution of Mechanical Engineers and have « 
fully qualified staff and offices in the City. Only 
firms of good standing and repute considered.—Write 
Box 749 Sells, Fleet-street, B.C. 4. 2748 p> 





GENTS WANTED for the Sale on Commission of 
Road-making Plant, Excavators, Cranes, Con- 
tractors’ Plant. Conveyors, &c.—State ground 
covered, connection and present interests, in on 
fidence to Box 728, Dorland’s, 14, Regent street. 5.W. 
"2043 D 





ANGINEERS’ AGENTS, with Offices in Glasgow, 
‘, Hall and London, are DESIROUS of REPRE- 


SENTING Continental Manufacturers of Railway 
Material. Well introduced with home and colonial 
railways, also locomotive rolling stock builders. 


At present holding contracts for British, Colonial and 





Irish Free State railways.—Address, P2037, The Engi- 

neer Offic P2037 p 
ARGE FOREIGN COMPANY, Manufacturing 

Li hirh-grade engineering specialities, for which a 


crowing demand exista, is OPEN to GRANT a SOLE 
SELLING CONCESSION itm its products for the 
whole of Great Britain. Only firms of high standing, 
financially strong, with facilities for carrying a com- 
prehensive range of stock and controlling a strong 
selling organisation are suitable. A considerable 
business, including Government contracts, has already 
been done bere by the firm in question during the last 
eighteen years, and a first-class opening is assured 
to one in touch with railways, engineering works, 
foundries, steel works, shipyards, motor works and 
other industries, hardware merchants and exporters 
Eaquiries should be addressed in the first instance 
to Box 219, Entrepreneurs, Ltd., 7, Queen-street, 
EC. 4 2711 bp 





I EPRESENTATIVE, Calling on Engineers and 
foundries, radius 30 miles centre of Manchester, 
is OPEN to ACCEPT further AGENCIES; 12 years’ 








TN\HE PROPRIETOR of BRITISH PATENTS, H. 
ROSENBERG, Nos. 137,711, for ‘* An Improved 
Means for Fastening Together Sheets 
of Material; *’ and 186,151, “‘ Tool Handles,”’ is 
WILL ING to GRANT LICENCES or ARRANGE other 
PROCEDURE for the EXPLOITATION of the inven- 
tions and commercial development of them.—Prin 
copies of the specifications and further particulars can 
be obtained from RAYNE and C©O., oe 
Patent Agents, 5, Chancery-lane, London, ras LC. 


Process of and 


O27 i 





| Tiss PROPRIETOR of BRITISH PATENTS Nos. 
185,584 and 187,708, both dated /riy 22, 1921 ; 
and 205, 870, dated July 24. 1022, relatius to “* Adding 
Machines,”’ ‘* Improved Printing Mechanism for Add- 
ing and “ied Machines,”’ and “‘ Improvements in 
or relating to Calculating Machines,’’ respectively, is 
DESIROUS of ENTERING into ARRANGEMENTS by 
way of a LICENCE or otherwise on reasonable terms 
for the purpose of EXPLOITING the above patents 
aud ensuring their practical working in Great Britain.— 
All a to B. SINGER, 28, East Jackson eve. - 
Chicago, Ll linois. 2736 a 





HK OPRIETORS of BRITISH PATENTS = 
T ts. 708 7 of 1914, for ‘* Improvements in 
relating to Blow-pipes.”” and No. 166,542 of 1920 tor 
** Method of and means for Preventing the Burnin 
Out of re Reducing Valves,”” are DESIROU! 
of NEGOTIATING with interested parties either for 
the SALE of the PATENTS or for the GRANT of 
LICENCES thereunder on reasonable terms.— 
Communications please address to DICKER and 
POLLAK, ee Patent Agents, 20-23, Holborn, 


London, E.C. 2747 a 





= PROPRIETOR of LETTERS PATENT No. 

126,000, relating to “ Suction Cleaners."" DE- 
SIRES to DISPOSE of his PATENT or to GRANT 
LICENCES to interested parties on reasonable terms 
for the purpose of EXPLOITING the same and 
ensuring its full commercial development and practical 
working in this country. 

Requirtes to be addressed to CRUIKSHANK and 
FAIRWEATHER, Smereqres Patent Agents, 65-66, 





experience and good established connection. —Address, 2705 
P1981, The Engineer Office. "1981 p | mam ery tana, London, W.C. 2 whe 
I EPRESE ETA ssOR Old-established FIRM of 

ENGINEERS. very well known and with wide MACHINERY, &.,. WANTED 


connection in the Midlands, 


offices in Birmingham, 
DESIRE additional SOLE E 


AGENCY for Electrical, 








Civil, or Mechanical Engineering Work. The prin- V TANTED. Belt-driven WINCH on Girder Frame, 
cipals are fully qualified engineers and have wide to lift 45-50 cwt.—R, RICHARDS and CO., 
business experience. plies treated in the strictest | 50, Upper Ground-street, 8.E.1. Tel., Hop 0978. 
confidence.—Address, 2650, The Engineer Office. 2727 ¥ 
2650 D = 
7ORKS. FIRM of ENGENEERS. Travelling the 


West Riding. 
Productions 


DESIRE AGENCIES for High- 
Address, P2008, The Engineer 
P2008 p 


class 
Office 





EDUCATIONAL 





MBITIOUS MEN are WANTED to Apply at Once 
d for free booklet giving full information regard- 
Mech. E., A.MW.LE.E.. A.M.LA.E., 
technical Examinations. Tuition 
guaranteed until successful. Lowest 
Courses in all engineering subjects leading up to the 
A.M. Tech. I. qualifications. 


— at oncs, stating branch of engineering in 

hich you want to specialise. to the TECHNO- 
L OGIc. — TE, 76, Thanet House, Strand, 
London, WA 2543 & 





CORRESPONDENCE 
in office for Civil 
Particulars and terms 
Cavendish-avenue, 


by or PER 
Engineering 
from 8. W. 
‘ew - Malden, 
P1995 & 


(yo4c HING 

» BSONALLY 
Examinations 
HOWARD, 54, 
Surrey. 





YOACHING for INST. C.E. EXAMINATION, Per- 

sonal or by correspondence —To G. W. M. BOY- 

COTT, Assoc. M. Inst. C.E., Chandos House, Palmer. 
street, Westminster, 5 Ww. 1. 2477 & 





Cae ~NCE COURSES for Inst. C.E.. 
Inst. Mech. E., London Univ. (Matric 
Inter B.Se.). and ALL ENGINEERING 
EXAMINATIONS, personally conducted by 
TREVOR W. PHILLIPS, B.Sc. (Honours) 
i. London, Assoc. M. Inst. ¢.E.. “wy 
Civil Engineer, M.R.S.1.. F.R.S.A., Also 
Day Tuition in Office. Excellent Tesults at all 
Exams... comprising hundreds of successes. 
Courses may commence at any time.—Apply to 
Mr. ran e- , a Ry B.Sc. (Hons.), 


A.M.LC.E., TRAFFORD CHAMB . 
$6, SOUTH *OHN’ LIVERPOOL. 


- STREET, 
Telephone No. 1118 Bank. cx. 8. 





EARN SURVEYING and LEVELLING.—Thorough 
aoa instruction by expert.—E. MOUL (late 
L.8. and 8.P.D. BRiy.), Hollybank. Woking. 








P1749 & 
PATENTS 
ING’S PA AGENCY, Ltd. (Director, wt, Bist 
KING, C.1.M. Registered Patent Agen B 
U. os... and Ganada). me advice bas 


"Phone : Weezer _ - 


BRITISH PATENTS WN le 
Method for Fer 
and ‘$32, 


consultations me 
4. 4 years’ bm 





E OWNERS of 

201,520, eottiies oa 
Somes and ot! her Ferrous Alloys ; ** 
entit eth od 


for Prod Rustiess Iron and 
Stee ea ome to DISPOSE of the same or would 
GRAN LICENCE to work the inventions on 
bm — rms.—Particulars may be obtained from 


of 59-60, Lincoln's 


2714 a 


te 
TECHNICAL RECORDS, Limited. 
Inn-fields, London, W.C. 2 





7s. 


toy pe of BRITISH PATENTS Nos. 
08,572 and 208,573, both dated August 14, 1922, 


relating to * Process for the Production of — 
Iron ** and “‘ Apparatus for the Production of 8; 

tron and other Metallic Products,”’ is DESTRO net 
ENTERING into GEMENTS by way of a 


LICENCE or otherwise on reasonsble terms for the 
purpose of EXPLOITING the sbove patent and ensur- 
ing its practical working in Great Britain.—<All 
inquiries to B. SINGER, 28, East Jackson Bivd., 
Chieago, MIlinois. 2640 





HE PROPRIETOR of BRITISH PATENT No* 
_ 16,136/14, dated July 6, 1914, relating me 
“Vacuum Cleaner,” is DESIROUS of ENTER 

inte ARRANGEMENTS by way of a LICENCE or 

o 


above meet and ensuring 
Practical bey | in Great ritain.—All inquiries = 
| ee “ree to B. SINGER, Steger Building, oa 
O18 





7s PROPRIETOR of BRITISH PATENT No. 
182,011, dated August 30, 1918, relating to ‘‘ Im- 
rovements in a Mattress Roll Forming sm 
ESIROUS of “ENTERING into — EMENTS 
by way of a LICENCE or otherwise reasonable 
——, for the purpose of EXPLOITING the above 
& t and ensuring its practical working in Ree 
ritale. —All inquiries to be addressed B. 
SINGER, 28, East Jackson Blvd., Chicago, Hunots 
2 | 





as FROPRIETORS of BRITISH PATENT No. 
9, “ New or Improved Method of and 
Means my Setnesien and Igniting the Charges in 
Internal Combustion Engines,’ DESIRE to INTRO 
DUCE their INVENTION to the notice of manufac- 
turers and others with a view to the INVENTION 
WORKED commercially under LICENCE or 
5 i Sappgiessons to be 


For continuation of Small Adver- 
tisements see page 4. 





BORING AND DRILLING PLANTS 


(ROCK AND EARTH). 
Any Depth Any Strata. 
PLANTS in use from @in. to 9ft. din. DIAMETER 








ENGINEERS, 
GRAIem As, 

Tel. : 261 Grantham. : “* Pumps,” Grantham 
LOCOMOTIVE - MARINE . STATIONARY 
Lé 99% 

hol ® L. B fee ® 


SUPERHEATERS 


To suit all requirements. 
Specialists in Design and Manufacture. 


dhe 


COMPANY LIMITED 
195, STRAND. LONDON, W.C.2 














e 5 . 
Harling’s Drawing Instruments 
Are FULLY EQUAL to MODERN REQUIREMENTS, 
and are made throughout in our Works in Londoa. 





Our BRITISH EMPIRE SERIES are fitted with: 
Self-centering Head Joints, 
Stainless Steel Drawing Pens & Ink Points, etc. 
Send for Catalogue. 


W. H. HARLING, 


117, MOORGATE, LONDON, E.C. 2. 
Established 1851 
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Repairs to all types ef Boilers by First-class Mes. 


JOHN THOMPSON 


LUBRICATING OILS, 


FATS AND GREASES. 


Their Origin, Preparation, 
Properties, Uses@ Analysis. 
By GEORGE H. HURST, F.C.S. 


Fourth Revised and En) Edition 
Demy 8vo (82 * 62°’). 79 Illustrations 
xii + 402 Pages 
Price 12s. 6d. peiress Pree. 138. Home ; 
Ie. 34. Abroad) 










































Toes ee tas of Wines ef cated ad ei an aa 


SCOTT, GREENWOOD & SON, 8, Broadway, Ludgate Hill, London, E.C. 4 















The Manufacture of 


LUBRICANTS, 
Shoe Polishes and Leather 


By RICHARD BRUNNER. 
Translated from the German. 
Third Revised and Enlarged English 

Eatition. 


Demy 8vo (88 x 52°"). 32 Illustrations. 
viii + 262 Pages 


Price 10s, 6d. Net (Post Free, lls. Home; 
lls. 2d. Abroad) 











Phone 86 (8 lines) 


HEN a second-hand machine is 

purchased, its real condition is made 
apparent only after being installed. 
Our re-conditioning process eliminates 
all risks. 
Machines re-conditioned in our Surplus 
Department are stripped down to the last 
bolt, all working slides are re-bedded, 
spindle bearings re-scraped, all align- 
mente corrected and tested, and the 


BUY GUARANTEED 
MACHINE TOOLS. 





ALFRED HERBERT LTD., 


COVENTRY. 


RE-CONDITIONED 
MACHINE TOOLS 


Wires: Lathe, Coventry. 


machines are given a thorough running 
test. 

For all practical purposes they are as 
good as new, end at the prices offered 
afford a splendid opportunity to instal 


first-class equipment. 

A cordial invitation is extended to all 
interested in surplus machine tools to 
visit us at Coventry and inspect the 
large stocks at our Warehouses. 


ASK FOR SURPLUS 
LIST No. 17. 














GAYWOODS BRONZE CO., 
6, Elgin Road, Seven Kings, 
ILFORD, 







Wire: * 
Telephone: Iferd 1882. 


WHITE ANTIFRICTION METALS. 














WORKING DRAWINGS 


AND TRACINGS 
from Engineers’ Rough Sketches. 
ACCURACY GUARANTEED. 
Large Plant for Plan Copying. 
LOW RATES. PROMPT DELIVERY. 
THE CENTRAL DRAWING OFFICE, 
120, MOORGATE, 


*Phones - 
ee Se LONDON, E.C. 





























—7 


Tel. Add.: “News, Wallsend,” 


THE NORTH EASTERN MARINE 
ENGINEERING GO., LTD. 


WORKS AT 


WALLSEND-ON-TYNE and at SUNDERLAND. 
| HEAD OFFICE: WALLSEND. 


=" 


and “ News, Sunderland.” 





Builders of SINGLE and DOUBLE ACTING 
DIESEL ENGINES up to 


1000 HORSE POWER PER CRANK 





Manufacturers of 


THE “NORTH EASTERN” 


SMOKE-TUBE SUPERHEATER 
FOR ALL TYPES OF BOILERS. 





Builders of 


SHIP PROPELLING MACHINERY 
OF ALL TYPES. 








THE 


Manufacturers under licence of 


“UNITY” CRANKSHAFT, 





Engines and Boilers, etc., constructed for Export 
and fitting out supervised if desired. 





Tel. Add.: 








Chartered 
j? W.C, 2. 


(WOLVERHAMPTON) Ltd. 
WOLVERHAMPTON, ENG. 





LONDON OFFICE: 22, BILLITER STREET, E.C. 3. 

“Nemerio, Fen, London.” 

LIVERPOOL OFFICE: 629, TOWER BUILDING. 
Tel. Add.: “ Skilful, Liverpool.” 
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A’ PLY, je pc HD. D. BATCHRLOR. ARTESIAN 
& CONSULTING ENG ER 
WATER SUPPLIES EXPERT). 
All equipments for improving your Water Supply. 
Largest Well Boring Plant, 3in. to oft. diam. 
Every Description of Pumping ope 
73, Queen Victoria st.. E.C. 4; %, (asthe. 
"Phones : Central ones Chatham 7 
Wires : Boreholes, London ; Watershed. Chatham. 
ESTAB. ov ER 14 CENTURIES. 


OR HIRE, PUMPS and WEL, tyes ~ tad TOOLS 
; for Contractors’ Deep Wells, &c., 2in. to 2é4in. 
dia.—R. RICHARDS —~ CO., Upper G on © cent, 
London, 8.E. Telephone No. 978 Hop 2* 


JOR my or HIRE, ELECTRIC GOTORE from 
60 to 300 H.P.; PORTABLE STEAM ENGINES, 
from 8 to 40 N.H.P.; STEAM BOILERS, CRANES. 
PUMPS, MACHINE TOOLS of every description ; 











reasonable terms. immediate delivery. — . 
WILLIAMS and SONS, 37, Queen Victoria street. 
London, E.C.  Tel., City 3938. Ex 


FOR SALE 








NEW & SECOND-HAND |R. H NEAL &Co. Ltd. 


KAILS [Ss 


AND 


SLEEPERS 


FOR SALE, 


THREE 5-TON ELECTRIC 
GANTRY CRANES, 


by Holt and Willetts. Spans ift. Sin. and 23ft. 10in. 
Motors by Vickers for 220 volte D.C 


Pull specification and price on request, 


HUGHES, BOLCKOW & CO., LTD., 


THE AERODROME, MARSKE-BY-THE SEA. 
YORKS. 














H.M. FACTORY, GRETNA. 
CENTRAL POWER STATION. 


ELECTRIC 
GENERATING PLANT, 


consisting of 
1500 K.W. TURBO-GENERATOR, 
by B.T.H. Co. 


6600 v olts, 3-phase, 50 periods. 


SURFACE CONDENSING PLANT, 
by Cole, Marchent and Morley. 


2500 K.V.A. TRANSFORMERS, 


1 by Ferranti. 


2 WATER. TUBE BOILERS, 
beock and Wilcox, 

each 20, o00ibe capacity at 200lbs. pressure. 
With Superheaters, Stokers, Green’s Econo- 
misers, Coal and Ash Handling Plant, Induced 
Draught Fans, etc. 

The above complete with all necessary 
Switchgear, Auxiliary Equipment, Piping, etc. 


BOILER HOUSE STRUCTURE, 
oe oyna Boilers, Coal Conveyors, 


Full Particulars and Permits to view from :— 


GEORGE COHEN & ARMSTRONG 
DISPOSAL CORPORATION, 


126, Abbey House, 2, Victoria Street, London, $.W. 1. 
Telephone Telegrams : 
Victoria 8040/4 Cohstrong, Sowest, London. 
27344 
ABCOCK and WILCOX 1918 WATER-TUBE 
ft | en: 42 tubes, 160 1b. w.p., drum 22ft. 
by 3 
TWO ROBEY LOCO. TYPE BOILERS, 1860 ib. 
evaporation each, new 1918, 120 lb. w.p 
HARRY H. GARDAM and CO., Limlied, Siatan. 
*Phone 98. 719 G 
} ARGAIN.—LATHE FOR SALE, Cheap; 18ft. 
long, gap bed 12in., chuck 2ft. “Very little used. 
by ~ of room reason for selling.—HOARE and co., 
. Red Lion Brewery, St. Katharine’s Way, E. 1: 


FOR SALE. 


60 K.W. TURBO-ALTERNATOR, by Fraser 

and Chalmers; 1801]b. pressure Rateau 
Turbine driving 750 K.V.A. Alternator, 440 volts, 
S-phase, 50 periods. With Condensing Plant. This 
set is practically new. 











300 K.W. STEAM GENERATING SET; Belliss 
2Crank Engine for 140]b. pressure driving West 
inghouse Generator, 220/240 volts, 350 r.p.m., with 
Wheeler's Surface Condensing Plant. 


30 K.W. STEAM GENERATING SET; Davey 
Paxman “* Peach ** Engine driving Parker Generator, 
230/250 volts, 600 r.p.m. 

13 KE.W. STEAM LIGHTING SET; Sisson Vertical 
Compound Engine, 120 1b. pressure, driving 115-volt 
Generator, 600 r.p.m. 


Full specifications and price from 


GEO. COHEN, SONS & CO., 


600, COMMERCIAL ROAD, LONDON, s. i 





F or continuation of For Sale Advertise- 















Specify 


CONCRETE PILES 
and Save 50% of Foundation Costs. 


The foundations of large and heavy structures 
account for an appreciable percentage of total 
costs. Especially is this true when the sub- 
soil is weak. In most cases the adoption of 
“Vibro Cast-in-Situ Concrete Piles for 
foundations will result in a substantial reduc- 
tion in costs. By the “Vibro” method, up 
to 30 piles can be completed daily, each 
capable of sustaining a permanent load of 
50/60 tons, at half the cost of precast piles. 


** Vibro’ Concret: Piles were used for the 
foundations of the Lea Valley Viaduct; 
Aberystwyth Gas-Holder; Troon Corporation 
Gas-Holder; Peterborough Electricity Works ; 
County of London Elec. Supply Co. Switch 
House at Barking, etc. 





Below is given the location of “ Vibro” plants and 
the dates they will be available. If advantage is 


taken of these times, transport charges will be saved 
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SCHEMES AND PROVISIONAL ESTIMATES and the work cheapened. 
ON APPLICATION TO THE “VIBRO” . 
SERVICE DEPT. ASK FOR BOOKLET LONDON area Ist week in July 
“FIRM FOUNDATIONS.” LEWES area a a _ 9 
NORWICH area .. +s 4th ., * 
MIDDLESBORO area .- 2nd ,, August 
PARIS area oe we Tet os July 
Works: CLAYDON, 54a, Parliament Street, London, S.W. 1 
SUFFOLK. 
, 
LONDON REPRESENTATIVE: SOUTH WALES REPRESENTATIVE : 
W. CAIRNS BOOTH, W. OGDEN DAYSON, M.1. Meeh. E., 
Parliament Mansions, Bryn Road, 
Victoria Street, Londoa, S.W. 1. Swansea. 


JOSEPH BOOTH & BROS., L* 


ENGINEERS & CRANE MANUFACTURERS, 
RODLEY, LEEDS. 


Telephooe—STANNINGLEY 489 and 490. Telegrame—CRANES, RODLEY. 


Send your Enquiries for :— 


2 5 
ef 9 LS 
we fs * < Ss 2 























ments see page 8. 
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For Every Workshop— 


WOLF 


ELECTRIC TOOLS 


Equip your workshop throughout with “ Wolf’ Electric Tools and 
you will ensure efficient and speedy production. Each for its purpose is 
the best tool available and the range of models covers all requirements. 


PORTABLE ELECTRO-PNEUMATIC HAMMER 
For Riveting, Chipping, Caulking, Drilling and Grinding. Made in 2 sizes for rivets 
of } dia. (max.), and L4dia. (max.). Drilling Capacity §” in steel (speed 200 R. P.M), 

maximum diameter of grinding wheel 8” (speed 2,800 R. P.M.). 


Other Wolf Tools to use: 
Bench Grinders, Lathe Grinders for External and Internal Grinding, Hand and Heavy 
Duty Portable Electric Drills, Portable Hand Grinders, etc, 


S. WOLF & COMPANY, LIMITED, 
115, SOUTHWARK STREET, LONDON, S.E. 1 


Specialists in Electric Tools for over Twenty Years. 
Phones: Hop 2734 and Central 5172. Grams: “ Widerstand, Phone, London.” 
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The ‘Wolf’ Portable Electro-Pneumatic Hammer. 














USE 


AN 
HIGH PRESSURE REGULATOR 


instead of an ordinary 


REDUCING VALVE. 
Our R.V. Folder will explain why. 


BRITISH ARCA REGULATORS, Ltd., 


WINDSOR HOUSE, VICTORIA STREET, 
LONDON, S.W. 1. 


"Phone: VICTORIA 7456. 


"Grams: “ ARCAREGUL, 
SOWEST, LONDON.” 




















A PRESSING NEED IN EVERY WORKS! 


HYDRAULIC 


SCRAP BUNDLING PRESS. 


“H. & G.” Presses are used by 
dozens of Corporations and hun- 
dreds of Metal and Engineering 
Firms in all parts of the country. 











Hydraulic Presses are much 
simpler, stronger and more 
powerful than mechanical presses 
—there are no small parts to 
wear out or break. 


THEY ARE BUILT TO LAST 


THERE IS NO EXPENSE FOR 
POWER IF HAND PUMP'IS USED. 











WHAT A USER SAYS :—“ Since installing your machine we get double 
the amount we used to get for Scrap Sheet Metal—and the machine paid 
for itself long ago.” 





Our Standard No. | Scrap Press 
makes a Self-Binding Bundle 
27° x 15° x 6” 


weighing 1} cwt. 





LET US QUOTE YOU AT ONCE! 


HOLLINGS & GUEST, L™ 


Thimble Mill Lane, Birmingham. 


Telephone : East 490, Telegrams : “ Plungers, Birmingham.” 
Sole Agent for Scotland: D. LANDALE FREW, 45, Hope St, GLASGOW. 
Sole Agent for Ireland: &. F. ROSS, 60, Upper Arthur Street, BELFAST. 











The Strongest Pressed Steel Tank on the Market. 





















Corrugated Furnaces to any Survey. Morison, Fox and Deighton Sections. 


le 





15,000 Tons Supplied. 































MADE in ENGLAND 
under Licence 


COATS 


MACHINE TOOL CO. LD. 
LONDON, 8.W.1. 


THE SCLEROSCOPE 


‘SCLEROSCOPE 


World's Standard 
Hardness Tester. 
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Perancett 


Beveceael Phbtilitee, 


ALL TYPES OF 





Friction Hoists, 
Liftong Jacke, 
Wire Rope Blooks, 
Hand Pile Drivers, 
Shear Legs, 


Jim Crows, 


tractors’ Tools, sic. 





Platelayers’ and Con ‘must have” phe 4 
us to supply ideas and prices for 
in vie ou willl be 











Make Light of 
Heavy Jobs. 


ve labour, money 
ty, Sob tending to 


surprised to 


quotations will |e. 


RICHARD C. CIBBINS & CO., 
Berkley Street, Birmingham. 


means of hoisting. You must have 
you handle, 


DRIVING & 
CONVEYOR 
BELTING 


ae 









by installing plant 
a minimum. You 





Ask 
ms | a - you have 
ind how low our 







ESTABLISHED OVER 
HALF-A-CENTURY, 


THE ‘GANDY’ BELT. 

BALATA BELTING. 

LEATHER BELTING. 

HAIR and ‘ BALHAIR’ BELTING. 
SOLID WOVEN COTTON BELTING. 


Also other types and accessories. 


THE GANDY BELT MFG. CO., LD., SEACOMBE, CHES. 














A180 BRANCH OFFICES AND SUPPLY DEPOTS AT— 


London, Manchester, Birmingham, Glasgow, Belfast, Dublin, Bradford, Bristel and 
Newcastle-on-Tyne. 



















aSave Labour Lifting — | 


TTTTIRERAL 











sraranene 









A copy of “The Engineer Directory” will be sent on 
application. 











“BRITNIC” 
—4,000,000 H.P. im serviee— 
WATER TUBE BOILERS & 

MECHANICAL STOKERS. 


200,000 B.P. in service. 








bit BRITIGH NICLAUSSE BOILER CO,. LTD., 
he Clock House, Arundel 8t., Strand, W.C. 








PRIESTMAN 


WHOLE TINE GRABS FOR 


HARD CLAY. 





PRIESTMAN 
HULL. 


BROS., LTD., 
LONDON, S.W.1. 








BROTHERHOOD 
REFRIGERATING PLANT. 


PETER BROTHERHOOD, LTD., 
PETERBOROUGH. 
Bes our large advertisoment J une 18th. 











MICHELL BEARINGS, Ltd., 
ENGINEERS & MANUFACTURERS OF 
Michell Thrust & Journal Bearings 
Registered Office and Works: 

South Beuwell, Neweastle-on-Tyne. 











Bee large Advertisement page 68, June 18th. 





SYMBOLS OF A 


E 


REFRIGERATION 


D 


STEREOPHAGUS 





pumping and 
selsiperesiog 
oo ged of 
in 

tions as 
to the most suit- 
able install- 
ations for your 
requirements 
will be sent on 
receipt of par- 
ticulars. 


NOTED INDUSTRY 
2 








— , 





T he Handy c” > Hardy x 
PULSOMETER *” PUMP 


Handy it is, and always ready. It does not 
even want fixing before it begins its job. 
Hardy, too—for it needs no roof over it, 
and it will go on pumping year after year 
without repairs—except just now and 
then it requires a new valve, which a 
labourer could put in. 


It passes dirt or grit without a murmur. 





Write for List No. 1140. 


@ 


Pulsometer Engineering CL’: 


NINE ELMS IRONWORKS - 


READING 
Lencon Offices: 11 TOTHILL STREET, S.W.1 


The Grantham Boiler & Crank Co., 


GRANTHAM. Lap 
MANUFACTURERS of 
Vertical, Loco., 

Cornish, 


Field 
Tube. 


Colonial, 
&c 










Also Air 
Receivers, 


Water 
Heaters, 
&e. 





Thousands 
of Boilers a5 


operation .. 
"the World. 


Boiler Makers 
to the Trade. 
Eeramisnen 1885 











DRUM ENGINEERING CO.,LTD 
BRADFORD YORKS 








L26 











<u 


WRITE FOR 
A CATALOGUE OR REPORT OF 

“% ANY ENCINEERING OR TECHNICAL 

de BOOK YOU ee Aad 


. 
) sec 
ats ‘a. iN : 
 EaFN SPON UY -OCTER 7 
57 HAY MARKET LONDON sw 


























DAVIE & HORNE, LTD., JOHNSTONE, or. GLASGOW. 


Telephone : Johnstone 51. Tele. : 


MAKERS OF “DAVIE’S” 
Sea Water EVAPORATORS, 
Fresh Water DISTILLING PLANTS, 
Feed Water FILTERS & HEATERS, 
CONDENSING PLANTS & CENTRIFUGAL 





LONDON OFFICE: 5, FENCHURCH ST., E.C. 3. I 









Evaporator, Johnstone. 


e Kyperacun 
J Pressure Gas 





If you wish to hear of the latest 
Osy-A Acetylene Wel 


a rior important British industrial sentres, capable of producing 
mma od 4,000,000 CUBIC FEET OF OXYGEN DAILY. 


are the foremost manufacturers in Great of Oxygen 
-Acetylene, Oxy-Hydrogen 


4 For Catalogues and full “articulars apply to any of the Company’s Works :— 


foun Wenn, Middlesex. na Baville ‘Leeds, ; 
‘nen, poy Seaseld Laith. 
ari Savile Street, Sheffield. 
= - Birmingham. oo 
= = sey 5 Haghac, ont on 8 
=~ ar Tinea biped, Wench 


aig sae Beth Capen Oomapaay ng. 
ANY have tikiy nipped, and uptodate 


Meta) Cutting 
and Oxy-Coal-Gas Welding Blow-pipes, High 


























BRITI 
i. ROAD, 





Co tay - es Ltd. 
RDMONTON, LONDOM, 
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IMONS” 


PATENT 


CUTTER 
HOPPER 


MARINE 


up to the highest capacity. 

CONSTRUCTORS OF HOPPER 

& BARGE-LOADING BUCKET 
DREDGERS; BARGE-LOADING, RE- 
CLAMATION @& “ SIMONS”’ CUTTER 
SUCTION DREDGERS. 


Proprietors of ALFRED WATKIN'S BRITISH PATENT for ROTARY SPUDS. 
Builders of Dipper and Drag Line 





ie — 


a WM. SIMONS & CO., Ltd., RENFREW, near GLASGOW. 


TRAILING SUCTION HOPPER DREDGERS 
GOLD & TIN RECOVERY DREDGERS . 
HOPPER BARGES. FERRY STEAMERS. 
REPLACE PARTS for EXISTING DREDGERS. 


INVENTORS and FIRST CONSTRUCTORS 
F ‘‘HOPPER"’ and ‘‘ STERNWELL 

DREDGERS and ELEVATING 

DECK FERRY STEAMERS 


Telegraphic Addresses 


Simons, Rewerew ; Simontem, Lonvon. 
CODES ; ABC 5th Edition 


SOOTT'S, 10th EBerrion 
BENTLEY'S. 


DREDGERS 


Dredgers of the latest type. VICTORIA STREET. 


83, 


















a — iagtee.” 


ACCRINGTON, 





CONVEYOR ELEVATOR C? 


LOWER BRIDGE WORKS, 


Contractors to H.M. Government. 


SPIRAL CONVEYORS, BUCKET ELEVATORS, Etc. 
> 








LANCASHIRE. 














MACHINE TOOLS. 


Churchill Grinders. Cincinnati Millers. 
Hendey, Monarch and Bradford Lathes. 
“Acme” and “Gridley’’ Automatics. 
Warner & Swasey Turret Lathes. 

Avey & Cincinnati-Bickford Drilling Machines. 


SMALL TOOLS. 





Brown & Sharpe Fine Tools. Jacobs Drill Chucks. 
Nicholson Files & Rasps. Grobet Swiss Files. 
“Union” & Cushman Lathe Chucks. 
“Milford” & ‘‘Milflex’’ Hacksaw Biades. 


Union Twist Drills and Reamers. 
Carborundum and Aloxite Abrasive Wheels. 


CHARLES CHURCHILL € co-LTpD 


9-15 LEONARD STREET LONDON E-C:2 
SIRMINGHAM + MANCHESTER - GLASGOW - NEWCASTLE-on-1res 
BRISTOL - LEEOS - SHEFFIELO - LEICESTER 


G. 457 
eeeeeeeeeeeeeeeeeeeeeeeeeeeeee 





@eeeeeeeeeeeeeeeeeeeceeeeeeeeeeeeeeeaeeasteeeeeeeeeeeeeeeee 


Chippers of all sizes. 


THE HANDLE is forged to shape, not bent after it is drilled, 


so has no bending cracks to weaken it. 


THE BARREL is hardened and ground, no ports are 


the transverse ports being drilled from the inside. 


THE VALVE is perfectly balanced and has a large bearing surface 


which retains its lubrication. 
AIR PORTS ARE ALL DIRECT—EXHAUST TAKES PLACE OVER 
ENDS OF VALVE. NO GRIT OR DIRT EVER ENTERS THE VALVE 


INDEPENDENT PNEUMATIC TOOL COY., 
40, BROADWAY, WESTMINSTER, LONDON, 
Telegrame: ** © 5 oe 


, 
EAR R RRR RRR RRR RERERER ERE ER ERER ER ERE SS 


plugged, 





ia 
ih 

















DREDGING PLANT 









/ SON AMON . ay 
yk Oe Bk 3 
POAT 14 rt Tee 











UP TO THE LARGEST DIMENSIONS AND CAPABILITIES. 


Bow and Stern Well Centre and Side Ladder, Bucket Barge-Loading and Hopper 
Dredgers, Suction Dredgers, Hydraulic and Mechanical Agitators, 
Discharge Pipes and Pontoons, Hopper Barges, Sewage Steamers, Caissons, 
Tugs, Ferries, Paddle and Screw Steamers. 

Delivered Complete or Shipped in Sections. SHES Ga eat Reneetls Repeal, 


" FERGUSON BROTHERS «port cLAscow), LD. 


Shipbuilders and Engineers, 


PORT GLASGOW. 
DREDGER, PORT GLASGOW. 
On Admiralty List and War Office List. 
GRAND PRIZE, LONDON EXHIBITION, 
GOLD MEDAL, JAPAN - BRITISH 


Telegraphic Address: 


1908. 
1912. 
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FOR SALE 
continued from page 4 
FOR SALE. 
~ET of Massive HORIZONTAL BELT-DRIVEN 


\ GEARED TWO-THRO PS. size of pistons 
sin. by 12in. stroke ; ——y 2 Howl and Co.; 


20,000 ¢g.p.h. at 75 
Ltt DRIV EN GEARED 
MPS, 





strokes 
at. HORIZONTAL B 
THREE-THROW RAM PU size of rams 8in. 
dia. by 12in. stroke, cap. approx. 13,000 g.p.h. to 


600ft. series. 

» BELT-DRIVEN GEARED DOUBLE- 
PS, with cast iron rams and valves, size 
6in, dia. by Sin. stroke, cap. 7000 g.p.h. 

VERTICAL DITTO, size 4in. dis. by 6in. stroke, 
cap. 3000 g.p.b 

TREBL LE-BARREL DEEP WELL PUMP, Sin. by 
14in. stroke, with pumping frame, for direct steam 
or belt drive, by G. Adlam and Sons. 

VERTICAL STEAM-DRIVEN DOUBLE RAM 
PUMPS, cyls. Sin. by 10in., 6in. by 
8in. stroke, cap. 7000 ¢.p.h. 

VERTICAL DITTO, cyls. 6in. by 8in. stroke, 
rig iron rams, 4in. by 6in. stroke, cap. 3000 g.p. 


= Sin ELECTRICALLY DRIVEN CENTRIFUGAL 
PUMPS, for 440 vents D.C.; makers, Gwynnes, with 
switch and regula 

— DITTO, tor “G60 volts D.C., 


» PETROL. DRIVEN FoMring SET, comprising 
of ‘“ KEIGHLEY’ Cyl. PETROL ENGINE, 


cast iron rams, 


by Gwynnes, com- 


magneto ignition, Qevedening 37 B.E.LP., coupled 
direct to New ‘“ TANGYE ” CENTRIFUGAL PUMP, 
Sin. delivery, 10in. suction, all complete on C.I. 
bed-plate. 

6 New 


High-class VERTICAL as =P 

ENCLOSED TYPE STEAM ENGINES, H. 
Allen Son and Co., 

r.D.m., . 

aw ‘pressure, piston type slide valve (no fi -wheels). 

dia STEAM - 
EXTRACTORS : makers, Potts and Cassels ; 
pended type, with steel perforated cage, &c. 


_STANLEY ENGINEERING CO., Bath. Ex. 
FOR SALE.— 
SEVEN LANCASHIRE BOILERS, 80ft. by 9ft., 
for 160 lb. pressure. 
— DITTO, 30ft. by 7ft. 6im., for 120 Ib. 
a for 100 Ib. pressure. 
ONE New 3-Ton Witton- G MAGNET 
with HIGH-SPEED ENGINE and 6 nw ENE 
RATOR, 220 voile. com) with Cable and Drum 


Apply. W. reek) am Queen - street Ironworks, 
Chancery- lane, avin, Manches' 1994 @ 


sus- 





eTTHREE DITTO, 22ft. b 








ALL 
STEEL 





EXCEPTIONAL OFFER. 


£30 EACH. 
15 NEW SADDLE-BACK WAGONS 


APPLY : 





90 cb. ft. FLUSH CAPACITY. 
BEST BRITISH MAKE. 
BOX No. 2703, THE ENGINEER OFFICE, W.C.2. 


(Subject prior sale.) 


WEIGHT 
EMPTY 
33 cwt. 


FINISHED ‘TO ANY GAUGE, ?' to 3’. 
SELF-DISCHARGING. 














Tue Mitcuett Conveyor & Transporter Co., Lto., 


ALL CLASSES OF 
HANDLING MACHINERY. 
45-50, Holborn Viaduct, 

LONDON, E.C. I. 


Grams: 
Phone: Holborn 


Cent, Leadon, 


WAGON TIPPLERS, TRANSPORTERS, CONVEYORS 

TELPHERS, CRANES, LOCO. COALING PLANTS 

GRABS, COMPLETE BOILER HOUSE EQUIPMENT, 
AERIAL ROPEWAYS. 

SOLE AGENTS FOR THE BRITISH EMPIRE FOR CERETTI & TANFANI'S SYSTEM, MILAN 


—<—— 


WORK WANTED 


ANE for ENGENBEIS 
to-date machine plant for 
work. Own foundry 
and JOHNSON, Ltd., 


IRON 
CASTINGS. 


REPETITION WORK AND 
MACHINE MOULDING A 
SPECIALITY. 


The Heatly-Gresham Engineering Co.,Ltd. 
LETCHWORTH, HERTS, or 


#, WOOD STREET, WESTMINSTER, &.W. 1. 
Ex. 








SPECIAL MA’ 
LIANCES, 5 ~ 
avy or ted 

pe apee- —E 

Teunton. “Exes 




















101, > ve St., = 


J KIRKALDY, LTD.., 
e Wome i : Burn 


e (Phone: Avenue 1223), 
Essex.—We - ry a to RODUCE 
INGS from 2 lb. to 2 tons. on Semi-s! 
Non-ferrous Gastings. Coils ot every 
Stee) and Copper. Sheet Metal Work. Over 40 years 
experience is at your service. Send your eageiste 
along 1990 ™ 

2 





iy Rr, BERRY and SONS, En -—-- The Albio: 

orks, Regency-street, minster, 58.W. 1 
festabliehed 1810), UNDERTAKE MACHINING and 
GENERAL 


Vertical Drills, Planing up to 9ft. by 4ft. by aft. 
Shaping, Milling, Gear Cutting to 36in. dia., Internal. 
External and Surface Grinding, Hand Forging. | 





Press Work, &c. 








DISTANCE 
RECORDING 





with 


TUBING 


Gases 
Superheaters 
Steam Pipes 


EGRETTI & ZAMBRA 


38, Holborn Viaduct, 
LONDON, E.C. 1. 


Feed Water 
Economisers 
Fuel Oil, etc. 


THERMOMETERS 


COMPENSATED CAPILLARY 





























THE 


PREMIUM SYSTEM of PAYING WAGES 


A few copies of this book, the standard work on the subject, 
They form part of the fifth edition, which was 


left. 


are 


revised to meet the great demand. 


Copies in cloth boards, Two Shillings and Sixpence each net. 
Post free to any address in the United Kingdom, 2s. 9d. 





“THE ENGINEER” Office, 33, Norfolk Street, Strand, W.C. 





Specify 
“IGRANIC” 


LIFT CONTROLLERS 


They are built to withstand arduous service. 
The range of IGRANIC Lift Controllers include : 


Rope Operated for Goods Service. 


Car Switch Operated for Goods and Passenger Service 
Pushbutton Operated for Passenger Service. 


Write for Leaflet V88 





Ses oS — 
BR ELECTRIC Coli 


~ NQWICES, 





IGRANIC ELECTRIC CO., LTD., 
149, Queen Victoria Street, London. 


Works: Elstow Road, BEDFORD. 














The Production & Treatment of Vegetable Oils. 


Including chapters on the Refining of Oils, the Hydrogenation of Olls, the Generation of Hydrogen, 
Soap Making, the Recovery and Refining of Glycerine, ana the Splitting ot Oils. 


By T. W. CHALMERS, B.Sc., 4.M.I. Mech. E. 
(Of the Bditorial Staff of “ THE ENGINEER.”) 


Cr. 4to. Folding Plates and Illustrations in the text. 


SERIES 


2s. net. 


** A valuable contribution to our knowledge of the subject from the engineer’s point of view, contaiaing 
much information hivherto unpublished. The volume is well illustrated. 


“—ENGLISH MECHANIC. 





CONSTABLE & CO., Ltd, 





10, 


Orange Street, London, W.C.2. 




















BRADLEY @& 


Established 1843. 
PIONEERS 


CRAVEN 


' WAKEFIELD. 
OF 


STIFF PLASTIC 
BRICK MAKING 
MACHINERY. 


Bricks produced by our 


latest improved 


machines are of wes ay strength and finish. 


Ready for | 
Highest Output - - - 


ate Delivery to Kiln. 


Highest Quality. 
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Royal Show, Reading, 
July 6th to 10th, 
PHOTOGRAPH OF TANGYE Stand No. 440. 
LATEST DESIGN’ TWIN- 
CYLINDER HEAVY - FUEL 


OIL ENGINE. 





FOR POWERS OF 
132 TO 500 B.H.P. 


THE TANGYE Heavy. 


FUEL OIL ENGINE 
HAS UNRIVALLED 


TANGYE REPUTATION 


PRODUCTIONS 
DIL ENGINES THROUGHOUT THE 


GAS ENGINES. WORLD FOR 
SUCTION GAS-PRODUCERS 
STEAM ENGINES ECONOMY 
POWER PUMPS AND 
STEAM PUMPS 
COM ST RELIABILITY. 
- COMPLETE PUMPING PLANTS 
‘ehlend panes, HYDRAULIC MACHINERY 
June 29th to July 2nd, MACHINE As 
Stand No. 6, Niail cease 4: 
B 


TANGYES L® BIRMINGHAM. 


MANCHESTER 





















LONDON GLASGOW 




















































THE ENGINEER 




















E 25. 1 926 


en 































ae _ yen 


in Mine and Quarry 


The New 120-B, 4 yard revolving shovel 


Never before has anyone built 4—Big Dipper capacity— 
anything like the 120-B. 4 cubic yards 


It is built to replace the railroad 4 5—Ruggedness and Power 


type shovel in mine and quarry. greater even than the 
‘ : railroad type shovel. 
It is a tremendous big-output 


shovel for digging ore and rock. 
It combines in one machine: 


1—The speed of action of 


the railroad-type shovel 8 Q¥@'TY Operation. 


2—The mobility of single The 4-yard 120-B has 29'-foot 
track caterpillars boom and Easeot dipper handles. 

P It is also made with 3 or 3'/-yard 

3—The Full Revolving dipper and suitable longer booms 


Swing and dipper handles. 


BUCYRUS COMPANY 


LONDON OFFICE: Windsor House, 83, Kingsway, W.C, 2. 
HEAD OFFICE: South Milwaukee, Wisconsin, U.S.A 
WORKS: South Milwaukee, Wisconsin, and Evansville, Indiana. 


Representatives: 


AUSTRALIA: William Adams & Co., Lrd., Sydney, Brisbane, Perth, Melbourne, Adelaide. 
CANADA: Mussens, Ltd., Montreal and Toronto Dominion Equipment & Supply Co., Led., Winnipeg. 
Brown, Fraser & Co., Ltd., Vancouve 
CAPE COLONY, NATAL. ORANGE FREE STATE, RHODESIA, TRANSVAAL, and territory formerly 
known as GERMAN EAST AFRICA: Fraser & Chalmers (South Africa) Led., Johannesburg, Transvaal 
INDIA: McLeod & Co., Calcutta. NEW ZEALAND: James J. Niven & & Co., Led., Wellington. 
SIAM: D. Couper Johnston & Co., Bangkok. 





Established 1880. 


Due to its great mobility, oper- 
ating range and output, the 
Bucyrus 120-B is revolutioniz- 


UCYRUS 


Shovel 





Why this old type must 
give way to the 120-B: 
Its digging and dumping 
range is limited. 

It has to work close to the 
faces. It lacks mobility. 


Other Products: 


Railroad- I ype and Revolving Shovels of All Sizes, 

Dragline Excavators, Trench Excavators, per 

Dredges, Hydraulic Dredges, Placer Dr $ 
Spreader Plows, Wrecking Cranes, Etc. 


Trade-Mark Registered. 
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OMEWHERE in the vitals of 
that new machine which you 
are designing is a “ Corrosion 

Zone”——a zone where ordinary 
steel parts are to work in contact 
with water, moisture or chemicals 
even. 


However well you have planned, 
whatever margins of safety you 
have allowed, there is anunknown 
factor—a factor which obeys no 
definite rules of science—a weak- 
ness which no mechanical for- 
mula can help you to control. 


You can only guess at the “ prob- 
able useful life” of those steel 
parts in the Corrosion Zone. 
Rust works to no set time-table 
a year, perhaps two years or even 
two months, and then ... . leak- 
age, failure, breakdown. 





Is this a worthy end for your new 
machine? Will important 
customers overlook the inevit- 
able flow of replacement orders ? 
The constant annoyance of stop- 
pages ? 


Avoid this very real danger to 
your prestige by specifying 


Firth Stainless Steel 


for all parts in the corrosion zone 
and thus eliminate, for ever, that 
insidious enemy of efficiency— 
rust. 


The whole Firth experience of the successful 
application of Stainless Steel to hundreds of 


problems similar to yours, is at your service. 













A Combined System 


i gpeciew efficiency by installing reliable 
ventilation. The Sturtevant Combined 

System, which thoroughly ventilates in 
Summer and supplies warmth in Winter, secures 
ideal. working conditions, with consequent improve 
ment in output both as regards quantity and 
quality. It soon pays for the cost of its installation 
in improved efficiency, health and output, and is 
worth your serious investigation. 


If you have any ventilating problems, write to Dept. b,31, 
who will send on particularsand their booklets EK. 1241 and 
E. 1122 without any obligation to you. 


TURTEVANT 
NGINEEBRING 
=a Cc ©. Lro. 


149 Queen victoria st LONDON E..C4. 


Branch Offices— 
MANCHESTER : 
196, Deansgate. 


GLASGOW : 
50, Wellington St. 



























102, 103, aad 104, Mimeries, LONDON. 





F. WIGGINS | & SONS. 



































VISCO 
CODLING TOWERS 


with a definite guarantee 


With the experience we have had in designing 
and constructing Cooling Towers, we know 
what any Tower for which we quote will do. 
We can determine its exact working efficiency, 
and are able to give definite guarantees to the 
client. Only seasoned timber is used in “Visco” 
Cooling Towers, and the workmanship is 
absolutely the best. 








Tell us your requirements, and we 
will submit pian, s; fication and 
estimate. if you not had our 
— “VISCO” COOLING 
TOW ERS—write for a copy. 






AY \ JIS j 
XS 


Be 


162, GROSVENOR ROAD, LONDON, S.W.1 
Also makers of ** Visco” Air Filters: 















Mi 
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:ALFRED HERBERT LTD., COVENTRY: 


NORTON GRINDING 
EQUIPMENT. 


ORTON Plain Grinders have demon- 
strated that fast production is consistent 
with accuracy and fine finish. They are of 
rigid construction, which practically eliminates 
vibration: they are easy to operate and every 
modern feature is incorporated to ensure the 
most efficient grinding at lowest cost. A 
Norton grinder equipped with a Norton wheel, 
specially selected for the work in hand, forms 
an ideal combination for plain grinding. Our 
Norton Specialists are always available to 
advise on the selection of equipment for deal- 
ing in the most efficient manner with any 
specific work. 


NORTON GRINDERS IN STOCK. 








CIOOOIO oOo oii] co) 








10° x 50” Plain Belt Drive. 16° x 50" ‘Double Crankpin 
Grinding. 
10” x 50° Motor Drive. 20° x 120" Power Traverse, 
Electric Drive. 
14” x 50” Plain Belt Drive. 10” x 48" Type “B” Motor 
Drive. 
. . 14° x 72” for Crankshaft Grind- 10 36" Type * BA" Power 
Norton 10in. by 36in. Plain Grinder, BA Type, with power traverse. ing. Drive. 


Arranged for overhead belt drive. 


NORTON GRINDING WHEELS. 


SEPP SRS E OFFERS FF ES 0202080000000 002020288000 R0RRRRo 


400,000 Norton Grinding Wheels, comprising all the most generally used grits, grades, shapes and sizes, are stocked at the following Warehouses 
COVENTRY: LONDON: BIRMINGHAM : MANCHESTER : BRISTOL: GLASGOW NEWCASTLE 
The Butts. 25, Victoria St., Westminster, S.W. 1. 208, Corporation St 2, Whitworth St. West. %, Redcliffe St. 36-38, West George St New Market St 


Small Tools & Norton Wheels in stock at BELFAST: John Hind & Sons, Ltd., 75, Great George's Street 


PRP P PEEPS RPP S ESRF EES SS E2S2E252 2222222988 S202 22F E22 2202002 EF S20 0202 0000088888 


OOOO OOOO OIC O OOo IoC oo ooo oo ooo oio oro oloio ola cic} 
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A Perfect Result Always With 


Positively 
THE 
PLANT 
for the 
Highways 
Engineer 





£ 








British Made 


\sphalt Plants sup 
plied for hourly out 
puts of 34, 10, 15 
tons and upwards. 


STANDARD PORTABLE ASPHALT PLANT 


Highly efficient — economical — thoroughly dependable -—-and from the 


standpoint of COST PER SUPER YARD of material LAID ON 
THE ROAD, the cheapest plant on the market. 


Write for full particulars— 


MILLARS’ MACHINERY CO. LTD. Millars’ Asphalt Plant 













Pinners’ Hall, London, E.C.2. is not only built in 
Telephone : Telegrams : a 
London Wall 0368.  “*Jurrah. Stock, London.” England but is con- 
WORKS: Thorley Works, Bishop's Stortford. structed entirely from 





SERVICE DEPOT: Kirtling Street, British raw material. 
Battersea, S.W. 
MANCHESTER: GLASGOW: 
8, Edge Lane, Chorlton-cum-Hardy. 95. Bothwell S 
Teaphone:: Cheriton 504. ro mene 
“ Jarrah, Chothon-oume Hardy.” Telegrams : “ Action, Rasgow.”’ 



























Millars’ 10-ton Standard Portable Asphalt Plant. 
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INTERCHANGEABLE THREADED WORK. 


NTERCHANGEABLE threaded work can _ be per inch. Made for all the most generally used 
ensured to a high degree of accuracy by using the standards and sizes of threads. 


tools illustrated. 
WICKMAN PATENT ADJUSTABLE THREAD 
COVENTRY PATENT SELF-OPENING DIEHEADS CALIPER GAUGES FOR SCREWS AND TAPS. 


will ensure accurate threads at low cost. They are . ; 
particularly suitable for capstan lathes, turret lathes Will test all the elements of a screw thread in a few 


and automatics. Ten sizes for Standard Threads— seconds. Rapid and accurate in use. Easily set to 
1” to 43". Two Sizes for Fine Threads—2}” and 3”. __- -0001” by means of the patent combined fine adjust- 
ment and lock. Made for all the most generally used 


The }", x", 4” and }” sizes are hardened and ground ) tg 

throughout. sizes and standards of threads up to 44” diameter. 
S.K.F. GROUND TAPS are ground on al! parts Ask our specialist to advise you on the application of 
after hardening. Pitch guaranteed accurate to .0001” these tools to your work. 


Stocks carried at all our Warehouses (see opposite page). 
BOOKLETS AND CATALOGUES POST FREE ON REQUEST. 


Serene | 


PR PRREPPPPEEP SES EE2 S222 0202S 22S R2082S22888 


PRR RPP REESE SER ERP FEE R2EEPE2ER E2222 2202202222 028288 SRS 22S S200 0FFE20200088 


SMITH BROTHERS « CO. 


(GLASGOW), LTD. 
















ESTABLISHED 1854. 





Four Roller Angle 
and Tee Iron Bend- 
ing Machine up to 
6x 6"x 1” Sections. 


Kinning Park, Glasgow. 
Macnine Too. Makers 


FOR 
Shipyards, Boiler Works, Iron and Steel 
Works, Railway and Bridge Builders. 
SPECIALITIES. 


- MACHINES HYDRAULIC MACHINES 





FOR FOR 
Punching Riveting 
Shearing Channei Cutting 
Bending Manhole Punching 
Straightening Frame Setting 
Planing Hydraulic Pumps 
Scarfing Accumulators 
Flanging Plate Flanging 
Joggling Etc. 


Bending Angles and other Sections. 








Se SSS 


LATONA 


ENG. CO., LTD., ees 


COILS, BENDS 
& WELDED FITTINGS. | 


WRITE FOR ILLUSTRATED CATALOGUE. | 


LATONA ENG. CO., LTD., 


Latona Road, Peckham, London. 
‘Phone— Teleg.— 
New X 3002 &5 ‘Baglatona, Keat, Loados.” 
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“ PREMIER” 
INSTALLATION AT THE 
WORKS OF THE 
HOFFMANN 
MANUFACTURING CO. 
CHELMSFORD. 


Lc CROC REC 











HE reproduction is of two 500 BHP. “Premier” four-cylindered Gas Engines, 
part of the complete installation of six 500 B.HP. engines, all of which are direct- 
‘coupled to D.C. generators. 
Prior to the installation of the “ Premier’” Engines, power was generated by a steam engine 
and boilers, as well as gas engines and Diesel Oil Engines, consequently there was a 
considerable amount of data available for comparison with the “Premier ’’ units 


The running costs of the complete “Premier” installation for a period of six months 
were carefully tabulated, and proved to be much lower than those of the previous combined 
power units. A distinct saving of upkeep and attendance costs was also recorded. As 
an instance of the remarkable reliability of the “ Premier” Gas Engine, the 
involuntary stoppages of the six engines during a run of 125,468 hours 
totalled only 121? hours, and during this run. 28,567,044 units had been 
generated. One set had run 12,202 hours and the exhaust:valves had not 
been ground in. 


Each “Premier” Engine is direct-coupled to a dynamo of 360 K.W. normal output at 
190 rpm. The generator shaft being connected directly to the boss of the engine fly- 
wheel, the combined unit is very compact and the floor space occupied is small in proportion 
to the load. 


The full details with regard to the economical performance of ‘this installation are contained in a 
descriptive leaflet No, 2155, which will be sent on application. 


THE PREMIER GAS ENGINE CO., Lro. 


SANDIACRE, sear NOTTINGHAM, ENGLAND. 


TELEGRAMS: : TELEPHONE : 
PREMIER, SANDIACRE LONDON OFFICE: 139-141, QUEEN VICTORIA STREET, E.C. 4. 50 SANDIAORE. 


Branches and Agencies in all Principal Centres. X5 























1926 THE ENGINEER 15 


JUNE 25, 























LONDON, S.W. 1. 
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UILT intwo sizes 
to accommodate 
work 36” and 48” 

dia. respectively, the 

Asquith Vertical 

Drill combines the 

strength and rigidity 

of a heavy duty 
machine, with the 
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i rapidity of adjust- : 
ee} ment from hole to 6 
SS hole of a small radial. we 
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LLUSTRATIONS show 
machines engaged on general 
heavy duty drilling in the Works 

of a large Home Railway Co. These 

are our 36” model, and can be 
offered on very short delivery times, 
whilst, subject to being unsold, we 
offer the 48” size for immediate 
delivery. 



















Seen 


WILLIAM ASQUITH (1920)L'® 
Established 1865. 


The Largest and Leading Drilling Specialists 
HicHroap Weit: HALIFAX, England 


my 
- 


ROP AGE ITE AF 
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LAN G for LATHES 











Narrow Guide 
Bed. 


Centralised 
Control Apron. 


























Self-aligning Totally Enclosed 
Loosehead. Gear Box. 
8} inch Centre SLIDING, SURFACING & SCREW-CUTTING LATHE with 3tinch hole in Spindle. 
J OHN LANG & SONS, L"” J OHNSTONE, »= GLASGOW. 
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50,000 KW. 


REACTION Turbo-Alternator arranged cross compound on three shafts. (1.P. and L.P. in line.) 
Speeds: H.P. and I.P. 1800 R.P.M. L.P. 720 R.P.M. 


Constructed for the Commonwealth Edison Co., Crawford Avenue Power Station, 
Chicago, U.S.A. 





STEAM TURBINE PLANT 
OF ALL SIZES AND OF EVERY 
DESCRIPTION 
ARE MANUFACTURED AT 
HEATON WORKS. 


C.A. PARSONS 


~~~ & COMPANY LTP 


HEATON WORKS, NEWCASTLE-on-TYNE. 
London Office: 56, Victoria Street, Westminster, S.W. 1. 
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9000 KVA. 33,000 VOLTS 


ERRANT 


TRANSFORMERS 
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P= Little Giant 








Portable ‘Portable | 
coos Electric Grinders 














THE CONSOLIDATED - PNEUMATIC | nL OOL COMPANY, - LTD. 


LONDON, W.1 




















CLAYTON & SHUTTLEWORTH, 4 LINCOLN. 


Telephone; 760 (2 lines) LINCOLN. LONDON OFFI 47, Victoria St., S.W.1. LAYTONS,” LINCOLN. 
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SUITABLE FOR TESTS IN TENSION UPON STRAIGHT 
BAR SPECIMENS OR COMPRESSION TESTS UPON 
LONG COLUMNS. 

N Transverse tests nm Beams also be made. 
Avery “Universal” i mack chine are in wu 
t the re fie win, 
Aberdeen Universit Kin * Cott e Londo + 
Albion Drop Forgings Co. Les —e, ran nanc 
Bangalore cngineering School. s Co. eae 
Battersea Polytechnic 'nst. ie ve “Ma Malleable Castin 1g Co. 
Berwick, F. W., & Co., Ltd oughborough Technical 
Birmingham Municipal indus- — 
trial Researc h Laboratory (2) Metal Propellers, Ltd 
Bolton Technical School Metallurgical Co., Ltd 
Bradford Techrical College Millis Wm, Ltd. 
Brett's Stamping Co. Musgrave. J , & Sons, Ltd 
British Reinforced Concrete Redheugh Iron & Stee! C 
Co Rigby, J, & Son 
Cambridge University RoyalAir Force Halton Cam 
Cammell Laird & Co., Ltd. (2) Roval School of Mines 
Clay Cross Co. Scottish Stamping 
Crossley Motor Co. Siddeley Deasey tor C 
Cunard Steamship Co. Smethwick Stamping C 
Devonport Oockyard Smith, John, Ltd. 
ougias ee. Smith, Thos., Stamping C 
st Lon Oe Siandard Motor Co 
° Straker Squire Ltd 
ne Vauxhall Motors vtd. 
. Vickers, Ltd. 
Wolverhampton Technical 
School 
Woolwich Polytechnic 
institute 
United Brassfounders anc 
Engineering Co, Ltd. 
mportant tech- a 
nical institutions an d manufac- 
turing firms. 










J TESTING 10rr. COLUMNS 











for Laborator 









100 TON UNIVERSAL 
TESTING MACHINE 


(HORIZONTAL PATTERN 
An Ideal Testing Machine 


use or for 
Constructional Work. 
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CTU 
ELECTRICAL P PLANT” 
EVERY DESCRIPTION 


[ BRUCE PEEBLES 


& CO. LTD., 






















ENGINEERS, 














EDINBURGH. 
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POLYPHASE INDUCTION 
~ MOTORS 


All Sizes 
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THE STEEL BARREL COMPANY 


Telegrams: Barrels, Uxbridge. UXBRI DGE, Telephone: Uxbridge 251. = (f 


\e 


Middlesex. 








PRATTS Sp; ’ 
“D”" TYPE WAGON TANK. 


PRAT. 7S SPIRI ff heave 





A/a 
FLO 
iG 
see 














WELDED & RIVETTED STEEL PLATE-WORK 


of every description and size. 


TANKS - GEAR CASES 
PRESSURE VESSELS and CYLINDERS. 


Also Builders of Steel Barges and Knock-down 
Steel Hulls for Export. 

















DESIGNS & ESTIMATES 
submitted free on 
application to 
Manager, 

Tank Department, 
on receipt of 
full particulars: of 
requirements. 







Proce 
Sd 








WELDED & RIVETTED DOUBLE GEAR CASE. WELDED & RIVETTED SINGLE GEAR CASE. ° 
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CONVEYING 
MACHINERY 























JE F. L. SMIDTH « CO., L™ 








atu he 


Cis a SS 
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COMPLETE EQUIPMENT 
FOR CEMENT WORKS. 


DURING 1926 F.L.S. SALES INCLUDED 
13 ROTARY KILNS, WITH A TOTAL OUTPUT 
OF ? MILLION TONS PER ANNUM, AND 
34 UNIDAN MILLS, WITH A TOTAL OUTPUT 
OF 2} MILLION TONS PER ANNUM. 


F. L. SMIDTH & GO., LIMITED, 


ENGINEERS, 
ViCTORIA STATION HOUSE, 
VICTORIA STREET, LONDON, S.W. 1. 


Telegrams: Telephone : 
Chalkiness Sowest London. Franklin 6107 
WORKS: 


COPENHAGEN - LUTON - NEW YORK 
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2-8-0 Type Locomotive 
Tender, 5' 6" gauge 


—— —— — 













Garratt Patent 
Articulated Locomotive * 








_ STEAM, 


BEYER, PEACOCK & CO., L™ Gorton Found 


—-— 








™ 


Sole 


Licensees 


] for ; 
_. THE GARRATT patent 
3 § ARTICULATED LOCOMOTIVE 


| The LJUNGSTROM PATENT 


TURBINE LOCOMOTIVE 


(In the British Empire), 





ELECTRIC 


| ———————————— 


PORTABLE MACHINES 
For Railway Shops and other purposes. 


STEEL CASTINGS : 
Loco. Wheel Centres a Speciality. <' 






sera ysay 














& DIESEL LOCOMOTIVES OF ALL TYPES 


—E Se won oy 


GRINDING MACHINES |" 7 





Mechanical parts of Electric 
Locomotivesfor the English 
Electric Co., Lid. 

















a 


6 








~ MANCHESTER. 





Ljungstrom Turbine 
Condenser Locomotive 

















MACHINE CUT GEARS. 












AND STANDS. 
All Sizes 14 d.p. to 4 d.p. 


Accurately Cut by New " 
Very Low Prices. Ask for List. 


SPUR GEARS. 


arms, to 2in. pitch, face to suit, 5ft. diameter. 


MITRES AND BEVELS. 


To 2in. pitch and 24in. dia. Larger sizes to order 


PAPER & RAW HIDE PINIONS. 
SKEW AND WORM GEARS. 
CLEAN CASTINGS. Spur Gear Blanks 


from any of the above patterns. Balance Wheels 
made up to suit customer, and Castings only supplied 
if required. 
General Machine Castings made to Customers Patterns. 
Low Prices for Planing, Boring, Turning, Screweutting. 


Send your Enquiries :-— 


NEW BOND STREET, HALIFAX. 


Telephone: 1212. Telegrams : ‘‘ Gears.” 


GLOBE AND GATE 
a> VALVES. 


IN CAST IRON & GUNMETAL FOR 
ALL PURPOSES & PRESSURES. 











All Sizes and Types in Stock, 
Ne + to Gin. 


t LOWEST PRICES. 
QUICKEST DELIVERY. 


BRITISH STEAM SPECIALTIES 


CHANGE WHEELS)|_ 


Standard patterns for all sizes, oval or + section | = 











Greenwood’s Standard | ° 
Gear Cutting Co., Ltd.,|- 











Wharf Street, LEICESTER. Ltd. 











The Points at which “ PALCO” 
¢ Lifts the Friction Load. ’ 


SQUARE 








PLAITED PACKING 


has just the right amount of 
graphite grease lubricant that 
Centrifugal Pumps require. 


The shaft of a Centrifugal Pump runs 
at high speed on a concentrated packing 
surface, and under such conditions 
packings that harden score the shaft and 
quickly destroy the packing. 


Let us send you working 
sample to test under 
your own conditions. 
State size wanted. 


W. F. JOHNSON & CO., 
Agents, 
14 & 16, Farringdon Road, 
LONDON, E.C. 














Get a SPURT ON! 
THOMSON’S 


PATENT SELF-SUSTAINING 


WORM SCREW PULLEY BLOCKS 
SPUR GEAR PULLEY BLOCKS. 


Patented 1873. 
The above are the earliest and the latest self- 
sustaining Pulley Blocks in the market. The 
earliest (Thomson's pe be yo | Block) still 
maintains its position a b 
The latest (Thomoa's “‘SPURTON."} only 
just out, has all the advantages in 2 Spur-Gear 

a oS years experience, and is the 
most up-to-date in speed, self-sustaining power, 
and ease in lifting of any Block ia the market 

F 

Pal argue ope ors 


nal Paten 

WM. THOMSON & Co. 
(KINNING PARK) Led. 

47/57, Smith St., Kinning Park, 
GLASGOW. 


Order a Thomson's (own make) Serew Pulley Block, 
or @ Thomson's “SPURTON” Block. 


SIXTY YEARS IN BUSINESS 








Patented 1921. 








Telegrams : ‘ Bapanders, Glasgow.” 











teeeeonn 


eeuinneeeanenn TELL 











LONDON OFFICE. 9%, VICTORIA STREET, S.W. 1. 


Sew 
eS 
Soy 












THE ISCA FOUNDRY 





NEWPORT, 
LTD., MON. 


Telegraphic Address 
CA. VIO., LONDON; ISCA, NEWPn + 


%, 
g Oy & 
wo, “98 
NyS > 1x 
ey 
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The strongest Asbestos-Cement 
sheet made — here's proof 


HIS Asbestos-cement sheet is supporting the weight of 
13 men between four foot centres . . a total burden of 
174 cwts. The sheet is Everite ‘ BIGSIX. 
The illustration—taken from an actual pho'ograph—is a 
complete vindication of the claim that ‘ BIGSIX’ is the sturdiest 
sheet of its kind on the market. Sturdy but light. *BIGSIX’ is 
not only light in proportion to area—it also effects substantial 
economy in weight of roofing by reducing the sidelap to 2 ins. 
It needs no preservative. 
The method of fixing 
* BIGSIX’ eliminates the 


necessity for expansion 
joints with their attendant &r, 
difficulties at the ridge. 

Bell’s Poilite and Everite Co., Ltd. eye ee 


; a * 
i. or ~~ ‘BIGSIX 
Asbestos House, 


Peter Street, 
tendon «SE 1, Manchester.  CORRUCATED. SHEETS 
‘Grams: “Asbestos, "Grams: “ Everite,” 
London. Manchester. 
Telephone : Hop WW. Telephone: City TT 





































i Rectangular Slates 
| Roman Type Tiles 
Rainwater Goods i 























INTERNAL COMBUSTION 


COACHES, TRAMCARS 
AND 


INSPECTION CARS. 








RAILWAY MOTOR CARS 
AND 


LOCOMOTIVES. 


ALPHA INSPECTION TROLLEY. 


The only trolley which is really strong and really portable, 
The power unit is detachable and the whole trolley can be cleared from the track in ten seconds. 
Specially arranged to be carried in a guards’ van. 


THE DREWRY CAR COMPANY LTD. peer penn elites 
13, SOUTH PLACE, LONDON, E.C. 2. — BURTON-ON-TRENT. 


4254. 

























4 WELLS’ LIGHTS. 
OIL HEATING & 
BRAZING PLANTS 


OIL GAS GENERATING 
LAMP NO. 13° 


PLATELAYERS’ PORTABLE PATTERN. 





me — ar 








An important departure in 
our well-known Welded Steel 
patterns specially designed to 
meet the requirements of 
Electric Railways. 


INSULATED BASE FOR 
ELECTRIFIED SECTIONS. 


ADJUSTABLE BURNER HEICHT. 
PROOF ACAINST HICH WINDS. 


STRONGLY CONSTRUCTED. 
Capacity 5} pints. 


Burns 6 Hours. 100 c.p. 


“ UNBREAKABLE” OIL 
LAMPS. 


No. 2 Moulders’ 


Lamp J 


No. 18 Kettle Torch. 


















No. 18a Trench Lamp. 
























LATHE CAN 
iu Two sizes. 


No. 1&2 


REMOVABLE BARREL POUR 


for emptying 
Casks. 





lastantly 
attached 


removed. 
Ensures 
even 
flow. 





A, C. Wells & Co., Ltd., 101, Midland Road. Se 


Works: Carnarvon St, MANCHESTER. 
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ARMATURE 


DISCS & 





SEGMENTS 






















METAL PANS 


PRESSED 
INSULATOR 


CHAIN WHEEL 


CUP & SAUCER 
(ALUMINIUM) 





DOMESTIC 
STEWPANS 
(STEEL 





ELEVATOR 
BUCKET 
(STEEL) 





OIL 
RESERVOIRS 





SEAMLESS 
SAUCEPANS 





7 he 


ALLEN PRESSES 






SMALL ARMS 
AMMUNITION 














‘ 


__ SINGLE ACTION PRESS 


"2 

















CRANK PRESS 





NO175 








SPINNING LATHE eo 













AIRSHIP 
COMPONENT 


a 
& a WHEEL 


THE SAMPLES SHOWN ARE PHOTOGRAPHS 
FROM ACTUAL PRODUCTIONS BY TAYLOR & 
CHALLEN PRESSES, AND CAN BE SEEN IN 
THEIR SHOWROOMS. 


TAYLOR & GHALLEN L” 


ENGINEERS & MAKERS. 


PRESSES, DIES, LATHES & SHEARS 


FOR SEAMLESS METAL HOLLOWWARE 
AND GENERAL SHEET METAL PRODUCTS. 


MINTING, COINING & CARTRIDGE MACHINERY 
Over 100 different Presses in Stock, and more in progress. 


DERWENT FOUNDRY, Works & Showrooms, 
CONSTITUTION HILL, BIRMINGHAM. 


LONDON OFFICE: 


St. Stephen's House, Victoria Embankment, S.W. 1. 
Telegrams : Ti 


elephone : 
DERWENT, B'HAM B' HAM. CENTRAL 376. 
TAYCHAL. PARI. LONDON. LONDON, VICTORIA 3513. 


































STEEL A 
NON - FERROUS 
METAL SAMPLES 


OF MOTOR CAR 
PRESSWORK ON 
TeC presses 






LAMP REFLECTORS 





* 
14 1N: ROLLING MILL FOR COIN STRIP ~ ati BOIN BLANKING i 
. 7. — —_ a. 





wa 





eae 




















COINAGE 





MEDALS 





. AERO BONNET 








a “tao MOULDED 
INSULATORS 








AUTOMATIC 
PUNCHING 
& PIERCING 





N° 620 





SOLID DRAWN 





CUPS&TUBES 


ea GUNPOWDER ¢ RESS " FROM i 
SAW 
PIE DISHES 














BLANK 











i 
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, ANY of Britains most highly 
M organised and efficient industrial 
concerns generate their own 

current the “Ruston” way because of 


PROVED ECONOMY AND 
RELIABILITY. 
The main illustration shows a Vertical 


Cold Starting Oil Engine of 400 B.H.P. at 
the works of the British Oxygen Company. 










Below is a 4- Cylinder engine of 
120 B.H.P. coupled to Dynamo at a 
Government Station, while the 3-cylinder 
engine of 150 B.H.P. is at a Municipal 
Power Station. 









Ask users for a report on ** RUSTON" performance. 









Vertical Engines from 15 to 1000 B.H.P. 
Horizontal ,. » 1l6to 340 B.H.P 






Our qualified engineers will be pleased to inspect your 
machinery and report (without obligation) on the cost of 
prc ducing your power with a “ Ruston * Uil Engine 






Ask for Catalogue R. 4632 and List of Users. 


RUSTON & HORNSBY, 


Engineers — Lincoln. 


London Office 
Imperial House, 15-17-19, Kingsway, 
W.C. 2. 
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A@\? ‘> 


vancements 


LE discovery of 
Almerica by Columbus 


marked a decided new- 
stage in World History- 


we £4. a Aumbler sphere. the 
work of the firm of Bennis 
& ©, Ltd. in inventing & perfect- 
ing Mechanical Stokers & Coal 
Handling Plant, has given 2 
new impetus. to the efficient 
working of Industry - <2 


OUNDED the better part of a 
century ago. by the pioneer of 
Mechanical Stoking in this 
—the firm carries on his tradition. 
-never resting, always seekin. 
ci —¢ the best methods, the best materiah, 
a= the &reatest economy « << 


— 













A\avancemen 


) NUMBER ONE-{ 













a ERAS 44> Jaaae 
25 a ee —————— 


ig = Ben nis 
a ' =in the Boiler 
-~~House means 
. Rael = more steam 
-_at less cost 


Catalogues free from 


ae er ee 








LITTLE HULTON :-:- BOLTON: 
EY ze Victoria Street, London, 5M/I 











“BENNIS” STOKERS AT 
SHEFFIELD ELECTRICITV Works ft 


<< — +, to gELT FT ower” 
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PM 


THE DARLINGTON FORGE 


hr _ DARLINGTON. _ LIMITED. 





Telephone No.: 
2610. 


eee 
mest Mens 
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STEAM PUMPS, AIR COMPRESSORS AND 
VACUUM PUMPS. 


HIGH AND MAINTAINED EFFICIENCY. LOW COST OF UPKEEP. 


OsTer”Air 
DF | Wp» BAILEY’S 
co Sp Ne AIR-LIFT” 
OD 


FOR 


TA PUMPING 


BY 


COMPRESSED 
SIMPLE.SILENT.DURABLE& ACCESSIBLE |m) : AIR. ss: 














VIDSON- STEAM PUMP. 








SHA COMPLETE 
pS ITH PLANTS 
al THE PUMP We 
&» SIMPLEST STEAM VALVE ERECTED. 











EDWARDS AIR PUMPS ey } 
with One, Two a = \\ 


Belt or Motor Driv 





Class C, 4K.—‘*‘K"’ Belt-driven Slide-Valve 
**Dry’’ Vacuum Pump. 





Class P.-STANDARD STEAM - DRIVEN 
5199.—Belt-Driven “‘Wet"’ Vacuum Pump. TWO - STAGE COMPRESSOR. 5239.—One, Two and Three Cylinder High-Speed 
5210.—Steam-Driven. In all sizes to 3000 feet per minute. Compressors, Belt or Electric Driven, in all sizes. 


Manufactured by 


Fel. Now, 2728 @ 27 TRA. te pally 9 LY} A.C. © LIEBERS. 


vi gewet Mints 
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eRESCODr 
ELECTRIC 


WELDERS 


are manufactured in over 80 different patterns 
for — 


BUTT WELDING 
SEAM WELDING 
SPOT WELDING 


Ask for our Welder Leaflets. 


BRITISH INSULATED CABLES LTD., 


PRESCOT LANCS. 
Makers of PRESCOr and ed E LS By Cables. 
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STAND No. 118 $3 R.A.S.E. SHOW, READING JULY 6-10. 
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Portable Oil Engine-driven Compressor Set. 




































“AIR COMPRESSORS. 


KA MY 











Rolling Drum Type Rotary Compressor. 


WE ARE _ SPECIALISTS 
IN THE MANUFACTURE 
OF AIR COMPRESSING 
MACHINERY FOR ALL 
— PURPOSES. 




















EFFICIENT, 
RELIABLE, 
COMPACT & 
ECONOMICAL. 





STATIONARY AND 
PORTABLE UNITS 
OF ALL CAPACITIES 
SUITABLE FOR ANY 
—— PRESSURE. —~— 











Single Stage Quadruplex Compressor. 

















WE ARE CONTRACTORS TO 
THE BRITISH ADMIRALTY, 
WAR OFFICE & AIR MINISTRY, 
THE INDIA OFFICE AND THE 
AGENTS FOR THE 


CROWN 
—__——-—-GOLONIES. 


Write to Dept. 


HR 
REAVELL & CO., Lr. 


IPSWICH, 
si une EO 


TELEGRAMS: Reavell, Ipswich. 





“A” for Leaflets and Full Particulars. 



































Motor-driven High Pressure Compressor. 


























AAA 





ENGLAND. 








Motor-driven Turbo Exhauster. 


TELEPHONE: 2124/5 Ipswich. 
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HARPERS fcorvnant) LIMITED. 





















THE ‘‘MQWAT” pat. 
FRICTION CLUTCH. 


GRIP POSITIVE AND 
EQUAL AT ALL POINTS 
OF TREAD. 






|| EXTREMELY SIMPLE AND 
ABSOLUTELY EFFECTIVE. 


SUPPLIED FOR ANY 
SPEED OR POWER. 














































































POWER. 











WE WERE THE FIRST TO 
SPECIALISE SOLELY IN 
THE MANUFACTURE OF 
ACCESSORIES FOR THE 
TRANSMISSION 


OF 


HARPERS LIMITED, 
ABERDEEN. 



























































Specialists in the Manufacture of Belt Pulleys, Rope Pulleys, Fly Wheels, Gear Wheels, Shafting, Pedestals — Fixings, 
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Air Pump 


THE LATEST DESIGN OF HIGH 
VACUUM PUMPING EQUIPMENT 


Combining the high vacuum of 
the steam ejector with the relia- 
bility and trustworthy service of 
the reciprocating pump. 


For marine work the Ejector on 
this pump should be shut down 
to facilitate manceuvring or 
when running at light load. 


Fill up and post the attached request 
form to-day. We shall send full details 
of this pump by return. 





EIR ‘LTD. 


CATHIGART . GLASGOW: 


a 
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SENTINEL NEW VALVE WORKS. : 





Comprising Iron and Brass 
Foundries and Pattern Shops, 
Machine, Fitting, Testing 
and Inspection Departments. 


CAPACITY EQUAL TO LARGEST VALVES MADE. 





THOUSANDS OF VALVES FOR ALL PURPOSES 
IN STOCK. 











Part Group of several hundreds 

















supplied to Burmah Oil Coy., Ltd., ; i 
and other leading British and Foreign [> 

a x sain 

— eee ace Oil Coys. alii 

PIAL UAL ETT LLAMA TTT ELUTE TUTTE 

MTL LP MO 
| E2 a 

wai 


ALLEY & MACLELLAN LID 


SENTINEL VALVE WORKS 


"Phone: "Grams : 
Worcester 15. R | IE R ‘Alley. Worcester.”’ 


Air Compressors made at Sentinel Works, Glasgow. 





Boulton & Paul Buildings for }xport 


WoopD : COMPOSITE WOOD & STEEL : STEEL 
Nearly 1000 Recently Exported. 


Tea Factory—Nyassa Land, E. Africa. 














—_—— 


Wireless Station, St Kitts, B.W I. 










Bungalow, West Coast 
of Africa, Rainy Season. 





Designs and estimates given for 
any requirement. 








A few Contracts where Boulton & 
Paul Buildings were used : 









Uganda Railway. 

Loanda Docks. 

Radio Co. Stations, West Indies. 
Benguela Railway. 

A BC (6th Ed.), Lieber’s, Western Santos Docks, Brazil. 

Union, Bentley's, Scott's, Engi- 200 Bungalows, Angola. 


neering (2nd Ed.), Marconi, Ralieoes for Government of 
—? ee Ou ton 6Fau —d 
, etc. etc. 


Seige Semen NORWICH. Eng. 25 1aiive curs 






ASK FOR CATALOGUE 
No. 711. 





Codes used : 









Residence as erected in the Argentine 
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GRUGREE |y. 


Feeder Regulation 























a ee OCBERRY TRANSFORMERS eee 
3 MADE BY THE = 
= BRITISH ELECTRIC TRANSFORMER C° [7? = 
= HAYES. — MIDDLESEX. ENGLAND. = 
Z Upwards of controlled b = 
= fh tn be Berry = 
= offeedercapacity 3= > Sa =: comm stem = 
= bothathomea [™ WNIT i] Tiaadfocmer = 
= abroad isnow § , ! Regulation. = 
Y Installations are already a 




















in hand for all systems 
of operation either direct, 
remote, or automatic. 
COULUGHODUGHOOROSOOUGHNGHOUGHOGUOLOOEOEQOUE, 


aan 
2 > 
9: 














FOR HIGH PRESSURE, SATURATED or SUPER- 
HEATED STEAM or EXTREME TEMPERATURES 


Klingerit’’ will successfully resist the action 
and deteriorating effects of dry heat, acids, oils, 
ammonia, alkalis, gases, etc. 


Ava yourself of our ready-cut 
joint department—don't waste 
time cutting by hand a difficult joint 
that will not give perfect satisfaction. 


Send us dimensions of your joint— 
however intricate—and we shall be 
pleased to send you a perfect machine- 
99 cut joint—guaranteed to give you 
lasting satisfaction. We are at your 
service. Get into touch with us to-day. 


RICHARD KLINGER a 


120, SOUTHWARK STREET, LONDON, S.E. 1. 
None geile wrless stamped Phone: Hop 1384. ‘Grams: “* Klingpats, Boroh, London.””  Monomark: BCM/KLINGER. 
allover wit ihe above 11a. 
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This COLLAR 
i,” \ fy ‘i oh 





ae whe 


can be pressed in 
one operation by my 


HEAD & COLLAR 
PRESS. 


Particulars en application. 


O. E. MEYER, 
3/5, NEW STREET, OLD STREET, 
LONDON, E.C.1, 











BOILERS g5 Co . 


Wiem CLsss eTRaM & BLECTRIO 





yy ALBERT > 

sormars, ero. © ENGINEERING yr bee 

Creeseting Grins. S CRAB WINCHES, 
BOILER Aamo 


BOILER REPAIRS. . wORKS, A ENGINE ma RePaine 





MLECTRIC HAULAGES Rp #* coat scasmmmne & 
THREE THROW PUMPS. WASHING PLANT. 






NACCE 


UBRICATING POINTS 


WitTtr 


IECALEMIT 





——__ 














ii BRITISH MANUFACTURE. | 


Quick,Simple,Clean,E FFficient 




















HIGH PRESSURE 
LUBRICATING SYSTEM 


is being widely adopted by users of machinery 
of all kinds requiring either oil or grease lubrication. 
Tecalemit renders Grease cups obsolete, and by 
means of pressures up to Ibs. per sq. inch 
forces lubricant right into the places where it is 

im a simple, clean, and efficient manner. 


Over S90 


peatplecteniee of Motor 
Senay WR. and Machine cole 
fit Teoalemit as Standard Factory 
Equipment. 


TECALEMIT, LIMITED, 


LUBRICATION EXPERTS. 


10, Little Portland St., London, W. 1. 
Telephone Numbers .. .. .. Langham 2364, Mayfair 4043. 














































MELDRUM 
OIL BURNERS 


IN CASE OF A COAL STRIKE—OR FOR 
ORDINARY DUTY; COMBINED OIL AND 
SOLID FUEL, OR STANO-BY.—LIST 105 F. 


TIMPERLEY, MANCHESTER. 






















SUPERHEA "Or BOiLeRS. 


T. SUGDEN, LTD., 
180, Fleet Street, London, E.C. 4 


See Advt.—* Engineer ’’—June 4. 



















% PRECis 
- <8 WootwicH? > 
2a 183 °o, 











Sup GAUGES & LENGTH CON 
‘“ ” Sincenee Screw, Limit 
@ & CyLINPSr GAUGES: JIGS Ere? 


BELLISS & MORCOM 


BIRMINGHAM. 


Self-lubricating Steam Engines, BRS at 
4ir & Gas Compressors, Condensin: Plants, 
Heavy Oil Engines, Paraffin es, 
Pneumatic Hose Couplings. 
See ‘illustrated Advt. everrs’ month. 


“BUFFALO” INJECTORS 


Grease FOR 


HOT WATER. 


























Operated 
Entirely 
by One 
Hardie. 












ae 






Telegrams 
TEMPERATURE, 
‘LONDON. 


PECLER BROS. “tm” 


BRIDGETON SMELTING WORKS, 
Fordneuk Street, BRIDGETON. 
Regd. Office : 54, Brown Street, GLASGOW 


CRANES 


OF ALL TYPES. 


JOHN GRIEVE & CO., 
MOTHERWELL. 


Green & Boulding 


































STONE AN 


D 
COAL SHERS 
Tce 


cRUS LEICESTER 


GOODWIN BARSBY&C?° 














COMBINED 

: OIL-BREAK 
| STAR-DELTA STARTER 
CIRCUIT BREAKER 


This Star Delta Starter for Squirrel-Cage Motors taking currents up 
to 30 amperes, 660 volts, is all that is necessary for starting and 
stopping, and provides complete protection against overloads. 
The Starter is totally enclosed, even to the adjustable time lag trip 
mechanism which can be padlocked against tampering. A correct 


sequence device ensures safe operation in non-technical hands. 


| GEORGE ELLISON 





WORKS: 





Makers of Electric Control Gear, 
PERRY BARR, BIRMINGHAM. 
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Metalclad 
Type 


K 


COMPOUND 
FILLED 


| Switchgear 


K Type aga Compound i Pang 
uits up to 5,000 volts and for Ru upturing 


** Metrovick * 
s designed for circ 


| {500,000 kVA 


Type K Switches can be arranged for single or duplicate 
busbars and for building up an a of swite gare All hiv 
parts are either immersed in oil or embedd 

when switches are wi = awn they are 
the plug sockets are automatically anueh 
pl we Compact Dust-proof 
gone with a complete system of isterlocks 
Devi 





an 
ant “t ly isola te ¥ and 


and Ve rmin-pr roof 
and automatic 


AN 


ar 
In A atin 
Send for Circular 1292/1 and 

your specific enquiries to: 


mageorou 
a’ Vickers =* 


TRAFFORD PARK, MANCHESTER 
Visti 1mE kUYAL AIR FORCE DISPLAY at HENDON, 3rd July. 
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BUY FROM THE ORIGINAL MAKERS 


WELDLESS STEEL TUBES 


.» FOR... 


WATER TUBE BOILERS, 
LOCOMOTIVE BOILERS 
MOTOR AXLES. 


TRADE MARK. 














SUPERHEATERS, 

SHAFTING, BORING RODS, 

STAINLESS STEEL TUBES 
FOR ALL PURPOSES. 








THE WELDLESS STEEL TUBE C* L™ 


Telegrams :—“ WELDLESS, W=DNESFIELD." 
Telephone :—13014802 Wo!ver hamptor. 





WEDNESFIELD, wr. WotverHampTon 


















LAWSON 


BIRSTALL ne. LEEDS. 





Telephone: Batiey 598 & 599 
Telegrams “Putters, Birstace” 














OF ALL STATIONERS 
L.G.SLOAN WU? LONDON. W.C.2. 
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A.P.NEWALL ano C&Le 
POSSILPARK, GLASGOW. 
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A stout fence at the top 


or 


an ambulance below 


contents remain inflammable. 


Genuine Foamite Appliances 
The superior efficiency of genuine 
Foamite Firefoam apparatus is ac- 
counted for by the special qualities 
of Firefoam Liquid—the foam stabi- 
liser—which is a proprietary article 
only supplied with charges for use in 
foam apparatus bearing the Foamite 
Firefoam trade mark. P 
Firefoam, which is produced by 
Foamite Extinguishers, Engines and 
Installations, is a tough and most 
heat-resisting foam. 





The Action of Firefoam 

Firefoam consists of millions of 
bubbles in which is imprisoned 
carbon-dioxide gas. It floats upon 
liquids and adheres to solids, even to 
ceilings. 
? When a burning surface is covered 
with Firefoam, the oxygen of the 
air is immediately excluded and the 
flames automatically go out. Be- 
cause the foam persists, re-ignition is 
impossible. 






Firefoam 
not only ex- VS 
tinguishes fire ie ws 


but “insu- 
lates’ against re- SS 
ignition. The flame 

from a Bunsen burner played 

upon the hand covered with Firefoam. 


Insurance, the wisdom of which no one can doubt, is in most cases but 
an ambulance at the foot of the great cliff of destruction —fire. Many 
a fall which cripples and inconveniences beyond measure could be 
prevented by the erection of a stout barrier—a barrier built of 
appliances capable of dealing effectively with an outbreak of fire. 


The great strides made in building construction have certainly modified 
the fire hazard of yesterday, but the possibility of a serious outbreak in 
factory, warehouse, office or home can never be eliminated, for the 


For Oil and Other Fires 


Firefoam is effective upon fires of 
every description. 

The increasing use of inflammable 
liquids in connection with various 
manufacturing processes makes 
Foamite appliances a necessity. 
Recent tests demonstrate that Foam- 
ite appliances can be used with 
safety upon electrical fires. 

Firefoam does no damage to ma- 
terials and gives off no injurious 
fumes. 


At Sea and on Land 


Suitable Foamite apparatus is avail- 
able for the protection of every class 
of pfoperty. 

To-day, over 25,000 oil tanks of all 
sizes, and nearly 3,000,000 tons of 
British shipping are protected by 
Foamite installations. In addition, 
thousands of smaller appliances have 
been supplied to power plants, 
works, factories, offices and homes 
in various parts of the world. 


If you instal Foamite appliances you can rest assured that you have the means of combating incipient 
fires of every description, but Foamite Firefoam Limited offer a complete range of fire-protection 


devices, including :— 









The Firespray Extinguisher.—This is of the soda 
acid type, and, when operated, gives a powerful jet 
composed mainly of water. Suitable for use in the 
case of fires involving loose material, but not upon 
infammable liquids. ‘ 


The Fire-Gun Extinguisher.—This is of the carbon- 
tetrachloride type, and when the liquid expelled 
reaches the fire, it changes to a heavy gas which stifles 
the flames. The chemical is a non-conductor. A handy 
appliance for cars. 


FOAMITE FIREFOAM LTD., 24-26 MADDOX STREET, LONDON, W.1 


Foamite Kire 
Protection 








Please send free copy of “Extinguishing Oil and 
Other Fires.” 


 Seeee. Leena ee ee eee ee 
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In the building of shiz Ss 

















Specify 


BALDWINS for SHIP 
PLATES 





REGISTERED & HEAD OFFICE: 


BALDWINS, LTD.., 
G.P.0. Box No. 25, Baldwin House, 
Great Trinity Lane, London, E.C. 4. 
=. ye. Londes.” 
LONDON OFFICE: 


Baldwin House, 
67-71, Queen Victoria St., E.C. 4. 


Telephones: Central 7926. 


WORKS & COLLIERIES: 


(Central Control Office) 45, Wind St., 


Swansea. 
Telephones : Central 4941. 
Telegrams: * Baldwins, 


LIVERPOOL OFFICE: 


j : fe asst Var 





MANCHESTER OFFICE: 
223, Corn Exchange Buildings. 
~ Central 5097. 
“Tinned, Manchester.” 

AUSTRALIA: 

R. Johnson, Clapham & Morris, Ltd., 

28, O'Connell Street, Sydney. 

Cable : ** Metallicus.” 


CANADA: 


H. Russell & Sous, Ltd., Place d'Armes, 
Montreal: 
Cable: “Russel.” 


NEW ZEALAND: 


R. Johnson, Clapham & Morris, Ltd., 
Union Jack Chambers, Wellington, N.Z. 
Cable: “ Jacem.” 


SOUTH AFRICA: 


‘CHEQUER Royal Liver Building. pBalawins (South Africa), Ltd. 
lephone: “U. x , Ammercosa rouse, 
PLATES Teleprame; "Baldwins, Liverpeel.” Hollard Street, Johannesburg. 
Cable: ** Promptitude, Johannesburg.” 
Admiralty Pattern) BIRMINGHAM DISTRICT OFFICE: 
\ y lit Baldwins, Netherton Furnaces, summiconpee oat, 6 tn 
a Speciali y: Netherton, near Dudley. egsinaltende 16, Copenhagen. 








The 


PORT TALBOT STEEL Co. 


(PROPRIETORS, BALDWINS, LTD.) 


Telephone : Dudley 2139, 
Telegrams : ** Baldwins, Netherton, Worcestershire.” 


MIDLAND BRANCH: 


Wilden Iron Works, nr. Stourport. 


Telephone : 10. 
Telegrams: ** Wi . Stourport.” 








Cable: ‘* Borgersen, Copenhagen.” 


HOLLAND: 


W. Van Houten & Zonen, Baan 
103, Rotterdam. 
Cable: ** Vanhouten- Baan, Rotterdam.” 
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Upper picture: Repairing broken member of 
crane under-carriage by A-L Oxy-Acetylene 


Welding Equipment (Dissolved Acetylene). 


q 


wy 


is 


Lower picture: A-L Oxy-Acetylene Cutting 
Blowpipe, in use in a ship-breaking yard. 
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\-L ONY-ACETYLENE EQUIPMENT 


is extensively used in big engineering 


| 


works for repairing broken ftorgings 


and ¢ istings and restoring defective 


parts, whilst we are continually supply- 
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a 
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Son! 
—_ 
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ing equipment for welding sheet metal 


' 


containers, motor car silencers and 
innumerable other instances of struct- 


7) 


ural and manufacturing work 


yy 
ne 


Our experience ol welding iS probably 


> ‘ 
3 


unique We supply Oxy-Acetylene 
kquipment tor all purposes as. well 
us Electric Arc Welding Sets, and 
I-lectric Resistance Welding Machines 


u 


1139, 


= 
? 


9939) 
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for spot, seam and butt welding. 


i> 


Why not investigate the cost-reducing 
possibilities of welding = on youl 
regular work? LOTTE engineers are 
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at your disposal; you may consult 
them without obligation, 
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VICTORIA STATION HOUSE, VICTORIA STREET, 
WESTMINSTER SW! 
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SYNCHRONOUS-INDUCTION MOTORS 


Combining advantages of ordinary Induction Motors with those of 




















—_— 


TELErnons : 
CITY 3421-2. 


































Synchronous Motors :— 


High Starting Torque. 

Leading Current for P.F. correction. 
Simple starting up. 
Self-synchronising. 


CONSTRUCTED FOR ALL OUTPUTS AND PRESSURES. 


Manufacturers of Steam Turbines, 
Turbo-Alternators and Electrical Plant of all kinds. 


“SE One of four 6,500 B.H.P. Synchronous Induction Motors; 
P.F. Unity 8,400 volts, 3 phase, 50 cycles, 750 r.p.m., for 
driving Centrifugal Pumps. 

















O ER LI K ON cr D., ELECTRICAL ENGINEERS AND CONTRACTORS, 
OERLIKON HOUSE, 28-31, ESSEX STREET, STRAND, LONDON, W.C.2. 
And Branch at CASTLE BUILDINGS, SWANSEA. 

















OVERTYPE SUPERHEATED STEAM 
POWER PLANTS. 


ENTIRELY BRITISH DESIGN AND CONSTRUCTION. 


The reliability of 
the Steam com- 


bined with the 


economy of the 


Give lowest costs 


on any class of 


fuel. 
Oil Engine. 





Central Power Station in South*America. Three 100:Kw. Units. 


CONDENSING—NON-CONDENSING|WITH FREE OR BACK-PRESSURE JEXHAUST COMBINED \WITH LIVE 
’ STEAM {FOR PROCESS FWORK IF REQUIRED. 


i ~ RICHARD GARRETT & SONS, LIMITED, 


ESTABLISHED 1778. 


SALES OFFICES:—ALDWYCH HOUSE, WORKS :--LEISTON, 
ALDWYCH, W.C.2. SUFFOLK. 
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gfi—— TheMoney youlose in | 
> | dirty Oil wouldsoonpay | , neat 
ul__s= 


Che Bro 























OU can soon effect a huge 
saving by filtering the dirty oil 
from your engines, dynamos, 
presses, etc., in a VALOR OIL 
FILTER. 


Syslem 


—busy throughout the country 

saving time; turning wasted ritish 

minutes into productive ones; ‘*oushout 

reducing overhead expenses ; | 

introducing a state of efficiency, 
| 


Used by the principal Electric Light 
Stations, Gas Engine Makers, Engineering 
Works all over the U.K. The VALOR 


Patent Oil Filter works 24 hours a day. and working silently but surely 





> , Its savings increase until they equal 
Pld » Hr a its cost—and then it keeps on saving and without either favouritism or 
] Ae KS becomes a profit earner. friction. 





Write to-day for fully descriptive Waste minutes are Prosperity’ . | 
“i free leaftet 40/6D. | foe; cut them out by the | 
THE VALOR CO. LTD. Gledhill- Brook system. 


Valor Works, Bromford, Erdington, BIRMINGHAM. 
LONDON: 120, Victoria St., S.W.1. 


Buy British Goods. 


LOR rire 


LTERS 











HOW IT WORKS. 
Dirty oil is poured into 
Container B ; when oil 
rises above upper filter- 
ing chamber C filtrat- 


Send for Catalogue A. 


GLEDHILL-BROOK TIME RECORDERS, Ltd. | 
59, Empire Works | 
HUDDERSFIELD ew 






can be drawn off fully 
purihed, ed for use, 
at tap 









































| DIESEL ENGINES. 


Further testimony 


to the —- of 





Seles Handybilly ’ a se: 9 b.h.p. Engines 
is afforded by T. J. Loft & Sons, Gravesend. 


They write: “.....the engine time the boat was in continual 
is giving every satisfaction and 
has proved a real success. 

The installation (by the 


Premier Motor Garage) 


use from 8 a.m. until 8 p.m. 
and conveyed several B.O.T. 
Surveyors and Officers, all of 
whom remarked on the effi- 






















and trial runs were completed 
the day before we had to 
commence a 14 days’ contract 
for daily attendance 
on a ship in the river 


here, during which 
































ciency of the engine and its 
suitability to the boat. The 
type of water circulating 
pump was a pleasing feature 
to several of them,” 


PRICE - £115 


with stern gear and 
propeller. 


Write for full particulars, 
or call and inspect an 
engine at 


ol I. 
THORNYCROFT & CO., 
LIMITED, 
Thornycroft House, Smith Sq., 
WESTMINSTER - S.W.1. 























SIMPLE DESIGN—-RUGGED CONSTRUCTION. 
Two-cycle —— Cold Start —— Airless Injection. 


Fairbanks. Morse& (.|td. 
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IN MANY LARGE SHIPBUILD- 
ING AND ENGINEERING WORKS 
SOLID-FUEL HAS BEEN 

a ff SUP 


, Li) bey < 
ALN Zio Xs F oe 












PRODUCED IN PLANT CONSTRUCTED BY 
US UNDER THE MOND & LYMN PATENTS. 


, If you will let us have particulars of your 
heat requirements we shall be pleased te 
advise on the subject of Gas Producer Plant 


WRITE FOR BULLETIN 5. 


THE POWER-GAS CORPORATION Lid.. 


PARKFIELD WORKS, | | 


STOCKTON-ON-TEES. 
Phone; Stock ton-on-Txms 501 (4 lines), Grams: Tsraaromse, Srockros-ow-T ame. 
London Office :—39, Victoria St., Westminster, S.W.1. 
j 
j 


Phone : 8002 Vicronia. ‘Grams: Ternatomic, Puows, Lompon. 





A 
J 








GLASGOW. 





ae 





GAS METER FITTING. 


Material—White Brass, Tensile strength 11 tons sq. in. 
Properties similar to Cast Iron. Plates excellently. 


HE illustrations represent castings as 
they come from the dies. Internal and 
external threads and all details cast 

in. No machining or finishing operations 
necessary. Castings are accurate to ‘001 in. 


When large numbers of small castings are 
required, Die Casting methods usually save 
money. 


END us details of your require- 
ments and blue prints to quote on. 


FRY’S 


*Phone : HOP 4720 
Branches at 


MANCHESTER. BRISTOL. 


EXAMPLES OF DIE CASTING PRODUCTIONS 


METAL FOUNDRIES Ltd. 


25-42, HOLLAND St., BLACKFRIARS, LONDON, S.E.1, 


DUBLIN 




















HEAVY 
OIL le 







Unsurpassed for Marine Propulsion 


Vancouver Gardner 
Harbour Tug Heavy Oil 
“Wee Giant.’ f Engines are 

ee giving 
A 36 B.HLP. | excellent 
Gardner propelling 
Heavy Oil service in all 
Engine parts of the 
Installation. World. 


Quality and workmanship of the 
highest order. Prices strictly com- 
petitive. A wide range of sizes 
from 6.10 300 B.H.P. to select from. 


L. GARDNER & SONS, LTD. 


(Proprietors of Norris, Henty & Gardners, Ltd.; 


PATRICROFT —-—— MANCHESTER. 


Lendon Office 115, Queen Victoria Street, E.C. 4. 





R reducing in positions where abso- 
lutely positive action is vitally impor- 
tant. Reduced pressure maintained within 
plus-minus 1 !b. per sq. in. without “hunt,” 
““ereep,”’ or 
severe the conditions. Suitable for any 
ratio down to 15 lbs. per sq. in. reduced 
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The “ H.M.” Steam Pressure Reducing Valve 


with Steam Relay Control. 


accessible relay ; two high Jift safety,valve 
incorporated in design 


The “H.M.” Reducing Valve is installe< 
in hundreds‘ of steam plants. Every 
valve is covered by a rigid and binding 
guarantee. Send for full particulars 
on L.85/E 


*“chatter,”” no matter how 


pressure. Made in materials to with- 
stand high superheat and pressure. 


Exterior adjustment; single beat valve ; 


l 








of the following which are of interest 


Ref, S.B.P./E. Dept. 


MIDDLESEX. | to you. 


, --96/E. Automatic Steam De- i 
L.97/E. a = Boiler ater 


' 
nen - . 
| L.75/E. Draught — (simple and 


| 1-70/E. H.M. Combined Boile 


, D.22/E. H.M. Non-reture Valves with 


ves 
* L.68/E. Steam, Air and Water Meters. 


G 


L.98/E. Acoust Bile Water Level Con- 


caters. 
L.95/E. Combustion Recorders (non-chemical, 
). 


“ : ential 
L.85/E. H.M. Steam Relay Reducing Valves. 


iler p and 


> isolating Valves. 
D.17/E. H.M. Steam Transfer and Pressure 
| Limiting Valves. 


pot action. 
| D.14/E. on ee Pressure Regulating 


| L.81/E. Steam/QOil Separators with Vibrating 


ers. 
Level 


differ- 


dash- 


Tue STEAM FITTINGS CO. Ld. ! eiccse sent sor garscutors of any | 


WEST DRAYTON .- 


wy Stam “t M,” Esha * Pre : Ha. Cont al ind L.90/8. Tank, Devih Gaus with Remote 

cor 2S os "with in, L:SI/E. Indicating and Recording Thermo 

low-pres- = ate. Smooth 77 Tak. | 8.72/8. Astomstie Regulators for Oil Fuel 
.17/E. Send for D.14/E. * L53/E. Steam Traps for all purposes. ' 
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OUR illustrations show : 
(1) Forging a lathe shaft 78 feet in length. 
(2) Rough machining large forged turbine 
gear rims. 


(3) Rough machined Water Turbine shaft 
with its trepanned core in foreground. 


The forging plant, Openshaw Works, in- 
cludes hydraulic presses ranging from 800 











to 8,000 tons and is equipped for the 
handling of forgings of every description 
up to 100 tons in weight. 


Long experience in the manufacture, 
working and heat treatment of Steels 
enables us to guarantee thoroughly sound 
forgings to comply with all standard 
specifications. 


SIR W. G. ARMSTRONG, WHITWORTH & CO., LTD., 
OPENSHAW WORKS, MANCHESTER, 
and 8, GREAT GEORGE STREET, WESTMINSTER, LONDON, 8.W. |. 


Telephone ; Victoria 4010. 


Code : Bentley’ s. 


Tédegrams : Zigzag, Parl, Londo#. 
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Write for the Hudson Catalogue of Light Railway Equipment. 
Printed in 4"Editions: English, French, Spanish and Portuguese. 
2 LIMITED. = 
sacree LEEDS Ae 
Telephone: 20004. Telegrams (all branches): “ Raletrux.” 
LONDON OFFICE: Suffolk House, Cannon Street, E.C. 4. Tel.: Royal 7772. 
AFRICA: oe Leg — (India), Ltd. 
Robert Hudson & Sons, Ltd. Benker. P.O. Bes 370 
Johannesburg: P.O. Box 5744 Karach: PO. Box 173. 
ourenco renee ~ P.O. Box 177. Works: Kiddervere ' 
Durban: P.O. Box 1007. ; — 
Loanda: P.O. Box 265. EGYPT: Robert Hudson, Ltd. 
Beira: P.O. Box 292. Cairo: P.O. Box 1446. 
Port Louis, Mauritius : P.O. Box 118. Also at Alexandria. 


BUILT FOR 


SERVICE. 


The striking feature of Hudson 
British-Built Wagons is their robust 
construction. They look strong 
enough to withstand the heaviest job 
—and they ARE! They are essen- 
tially Wagons that are built to give 
year after year of service without 
heavy repair costs, no matter how 
severe the working conditions. Ina 
word, they are RELIABLE! 


Hudson Wagons are now recognised 
as the highest standard of Light 
Railway Wagons in design and con- 
struction. The efficiency is due to 
our sixty years’ experience of the 
requirements of Wagon users for all 
kinds of work in all parts of the world. 


Hudson Tipping Wagons are made 
in all gauges and in capacities from 
half-ton up to ten tons. 


~ 
["eeac © * 


HUDSONS are the largest British manufac- 
turers of Light Railway Material for all pur- 
poses, comprising :—TIPPING WAGONS, 
HOPPER and PLATFORM WAGONS, 
COLLIERY TUBS, SUGAR CANE CARS, 
TURNTABLES, POINTS and CROSSINGS, 
TRACK and ALL ACCESSORIES, 
PARAFFIN TRACTORS, STEAM LOCO- 
MOTIVES, etc. 
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ROBE 


(Oil Engine Makers since 1891). 












ECCENTRIC MAXIMUM ECONOMY 
VALVE MAXIMUM EFFICIENCY 
GEAR MINIMUM UPKEEP 





COLD START CRUDE OIL ENGINES 


HORIZONTAL AND VERTICAL. 
MADE LIKE A STEAM ENGINE . RUNS LIKE A STEAM ENGINE 








Works: LINCOLN. LONDON OFFICES: 91, Queen Victoria St., E.C.4. 
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In Selecting a Belt 


the undernoted points should be taken into 
consideration :— 








SVS VIVANT 


be eae cost certainly —but combined with Dura- 
bility and Efficiency. 
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A too cheap Belt 1 is very often expensive in the long 
run, as work is “held up during frequent repairs. 


Straight Running and 
Practically Stretchless 


should be the deciding factors, ad these are two 
essentials guaranteed im 


“Tullis Leather Belting 
‘ie, John JulliseSon[td ty. 


(Private Branch 

















UeUcUcUcUcUcCUcCUCue Ue Uc Ue Ue Uc uC UCU UC UC UC UC UC UCC LCC UCC UCC LC uC Cute Uele Ue elec lei lenl ieee teilicon 
ad 
uc 


i 
VSS VSS NSN SNe eNeNeaNanleaneailoaneslasiaionaleanieievesy: 


























i Exchange). ST. ANN’S WORKS, BRIDGETON, GLASGOW 
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generator. 


Speeds: 158/550 r.p.m. 


London: 37, Southampton St., Strand, W.C.2. 
Birmingham: 195, Corporation Street. 
Glasgow: 43, Hope Street. 

Manchester: 308, Deansgate. — 
Newcastle: Maritime Buildings. 

Nottingham: Newcastle Chambers, Angel Row. 
Cardiff: R. C. Moore, Kenilworth, 

Hillery Gardens, Llanishen. 





Technical Representatives: 


LIMINATION of power losses, positive yet flexible 
transmission, and efficient operation wit 
attention, are the advantages of “The Coventry” 


Chain Gearing for High Precision Work. 


minimum 


They are the logical transmission medium for light, medium 
and heavy loads, on long and short centres. 


The illustration this week shows a 110 H.P. drive to a 
There are two chains, 5ft. centres, 66/19T. 


“The Coventry’’ Chains would add to the efficiency of 
na plant as well as to that of the machines you build. 
echnical advice free, may we hear from you? 





The Coventry Chain Co., Ltd., 


Coventry 


England. 
Telegrams: Telephones : 
Apchainser Rand Regent 3311 
Birchains Central 1083 
Superchain Central 577 
Selling Central 4497 
Trio Central 2198 
6934 
Moore Lianishen Llanishen 
181 Cardiff 181 


"Head Office - - 


























Office 


UR KNOWLEDGE OF 
DRAWING OFFICE 
requirements results from 
thirty years’ study, during which 
time we have been responsible for 
many progressive developments, 
rene the electric photo-copier. 


Let us know your wants. We 
are ready to supply them from 
the tom Oe drawing pin to the 
complete equipment for an up-to- 
date drawing office. 


Sole distributing agents for 











TRACING CLOTHS. 








Made in four grades. 


MANSFIELD - WINCHESTER 
STIRLING - CLYDE 


(BRITISH MADE. 


Branches : 


23, Victoria Street - - 
3, Bond Court, Walbrook, 


Eve ry thing for 
the Drawing 


BJ: HALL & G-LrD. 


CHALFONT HOUSE, 
GT. PETER STREET, WESTMINSTER, 


LONDON, S.W.1. 


S.W. 
E.C. 


Norfolk House, Norfolk St., W.C. 


BIRMINGHAM : 
32, Paradise Street. 


GLASGOW : 


NEWCASTLE-ON-TYNE: 





Baltic Chambers, 50, Wellington St. 


Emerson Chambers, Blackett Street. 
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Sheffield. 




















Branch Offices : 


NEWCASTLE-ON-TYNE. 
BIRMINGHAM. 
BRISTOL. 
CARDIFF. 

LEEDS. 





Depots : 


GLASGOW. 
DUBLIN. 

















Visit the Royal Air Force Display at Hendon, July 3rd, 1926. 
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[ ROP. Forgings. Vanadium High 
Speed and other High Grade Tool 
Steels. Crank Axles. Straight Axles 
for Locomotives, Carriages and W agons. 
High Tensile Steel Tyres (“Australia 
Brand"). Surface Hardening by 
Patented Process. Magnets. Gauges. 
Jigs. Fixtures. Special Tools. Etc. 


ived LOLOL Sheffield 


head Wiice: Vickers House: Bi ‘oadway, London, SWI. 
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Our Motto Is 


Research 





LMADFIELOS - ia S» 


All the resources of science are utilised in the Hadfield Research Depart- 
ment in the quest for better steels ana the solving of Customers’ Problems 
Our Research Department, which has made a special study of the 
corrosion problem, is at your disposal. 

Scientific methods of manufacture, including chemical determination 
of materials used in the production of our steel; careful heat treat- 
ment controlied by numerous pyrometric observations, and systematic 
application of various mechanical tests, all ensuring uniformity of 
comp sition of the Hadfietd Steels, which have always been recognised 
as being of the highest quality. 


The reward of intensive and prolonged investigation 


Some of the special and patented steels developed in the Hadfield Research Depart- 
ment and for which Hadfields have the sole rights of manufacture in the British Empire. 


NON-CORRODIBLE STEEL 


renoe [ATV] wane Eminently suitable for Turbine Blades, and other parts of Steam Plant working 
under similar conditions. 


reset? ERA fnann HEAT-RESISTING STEEL 


HR Specially suitable for Furnace Components and all parts subjected to high temperatures. 
Specially resistant to sulphurous atmospheres. This steel is of a non-corrodible character. 


SUPPLIED IN THE FORM OF EITHER CASTINGS, FORGINGS, SHEETS OR BARS. 


ECL 4 


P= 








Manufacturers and Designers of | 
ALL CLASSES OF LAMINATED AUTOMOBILE SPRINGS, | oo 


STEEL CASTINGS & FORGINGS 
Tade Mark. 


of every description up to 30 tons. 


HA DEI E LDDs XID. 
Area of Works —_ East Hecla and Hecla oF, Ae Ba Sheffield, —— en 


ever 200 acres. 61 Acres. 


Sole Makers of Hadfield’s Patent 


MANGANESE STEEL 


THE SUPREME MATERIAL 


for resisting wear. 








361 























Aver PAXMAN 8 CU 
COLCHESTER 






































in all sizes from 
2 H.P. upwards, and _—— for working pres- 
sures of 120 Ib. and upwards. Easily installed, 
neither foundations, setting, nor 
brick chimney being required. This type of 
boiler contains a large heating surface and grate j 
area in a comparatively small space. Can be 
arranged to burn any kind of fuel. Steam can 
be raised in less than a quarter of the time required 
by nén-tubular boilers. 


Let us send you further particulars. 


DAYEY, PAXMAN & Co., Lta. 
COLCHESTER, and Aldwych House, Aldwych, Lendes, W.C. 2. 


Locomotive Boilers are 

















The total capacity of Paterson 
Purification Plant installed 
und under construction exceeds 


1,500,000,000 


GALLONS PER DAY. 


PATERSON 


ENGINEERING COMPANY, LIMITED, 
20, Windsor House, Kingsway, LONDON, W.C. 2. 





The plant shown below has been 
recently installed at a well-known 
paper mill in Kent. The boilers 
are working under a pressure of 
340 lbs. per sq. inch. 





UNDERFEED § 


COMBUSTION 


**USCO” UNIT PULVERISERS, 

‘‘USCO” AIR HEATERS, 

**‘USCO”’ FLAT SUSPENDED FURNACE ARCH, 
**‘USCO" AUTOMATIC ASH REMOVAL PLANT, 


AFRICA | HOUSE, KINGSWAY. LONDON, We 2. 





TOKER COMPANY, LIMITED, | 


ENGINEERS, 


MANUFACTURERS OF 
TRAVELLING GRATE STOKERS, 
UNDERFEED STOKERS, 
WATER SOFTENING AND PURIFYING PLANT 


MULTIPLE RETORT STOKERS, 
IMPELLED DRAUGHT PLANT, 
THE CO, THERMOSCOPE, 


etc. etc. 


WORKS: DERBY. | 














BRIGHT NUTS. 


STEEL, IRON & BRASS. 





ISAIAH PLATT LD. 


BLACK FACED NUTS. 


s’ TO 4° WHITWORTH. 


BRITISH EMPIRE WORKS, 
WEDNESBURY. 
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rinting.—George Reveirs, Ltd., 
4/5, Greystoke-place, Fetter-lane, E.C., are RE. 
PARED to 8U BMIT IMATES for all si DusicuiPrions 
of PRINTING. ** Tus Exomesn” has been printed at this 
-stablishment since its commencement. 


PATENTS, BRITISH AND FOREIGN. 


ames D. Roots, M.I.M.E. 


Moderate charges. Long and varied practical Engi- 
neering Experience valuable to luventors, Formerly for many 
years’ contributor of Patent Abstracts to Tus eq 7 and 

The Times."—Thanet House, Temple Bar, London, W.C. 2. 








PATENTS, DESIGNS, AND TRADE MARES. 


arris & Mills, Chartered Patent 


AGENTS, & and 35, High Holborn, London. 
Est ab 7 he 1866. 
Tel, Ad.: “ Privilege Londo Tel. No. Chancery 7765, 


THE GLASGOW RAILWAY 
ENGINEERING COMPANY ‘*° 


GOVAN, GLASGOW. 
London Office:—12, VICTORIA STREET, S,W 





MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, also CAST 


STEEL AXLE BOXES, 





GLASGOW ROLLING STOCK & PLANT WORKS. 


HURST, NELSON & CO., LTD., 


BUILDERS OF RAILWAY CARRIAGES, WAGONS, 


KLECTRIC CARS, and every other description of, RAILWAY 
an “ TRAMWAY ROLLING STOCK 
Makers of Wuee.s, Axtes, Ranmwar Piast, _ Omeinc , Surre 
Wons, aod In on and Baass Castur 
Kegist ered ( Iffice anc i Chief Works MOTHERWELL 
Cardiff Office G ordon Chambers, 31, Queen Street. 


La ae 32, Great St. Helen's Bisho opagate, E.C. 3. 
See [Uustrated Advt. page 47 last week. 





P. & W. MACLELLAN LTD., 


OLUTHA WORKS, GLASGOW 
Manufacturers of RAILWAY WAGONS and CARRIAGE, 
IRON and STEEL SLEEPERS, FISHBOLTS, SPIKES, and 
other PERMANENT WAY MATERIAL, BRIDGES, a. 
ROOFING 


CONTRACTORS for RAILWAY. PLANT and STORES of 
every description 
Chief Uffices: 128, Trongate, GLASGOW, 
Registered Offices: Clutha House, 10, Princes Street 
Westminster, London, 8.W. |. 





G, R. TURNER, LTD. 


Manufacturers of 
RAILWAY ROLLING STOCK & MINING MACHINERY 
For Home and Abroad. 
Specialities 

Railway Wagons of every description. Tipplers 

olliery Screening PF’ in ta Elevators & Conveyors 
Steel —y > whe d Kep Gears. Structural Stee! Work. 
Haul Forgings and Castings 
Chief orks ry Office: LANGLEY MILL, nr. NOTTING HAM 
London Office 32, Victoria Street, 5. W.1. 

(Iustrated Advt, first issue in each month on page 8.) 








See Illustrated Advertisement, May 21st page 62 


Braby's “Eclipse” Works, Glasgow, 
HIGH-GRADE STEEL PRODUCTS. 


Pressed, Stamped,  Rivetted, 
Welded, Seamed or Soldered. 


Stairs, Windows, Buildings, 
Tanks, Cisterns, Barrows, etc. 


**Eclipse’’ Catalogues post free. 


Fredk. Braby & Co., Ld., Glasgow. 








Pressed Sreel Stair. 





RAILWAY 









BUFFER- 
STOPS 


RAILWAY ACCESSORIES OF ALL KINDS. 
Telegrams : SUMMERSON, DARLINGTON. 
THOMAS SUMM™MERSON & SONS, Ltd., Darlington. 


London Office: 32, VICTORIA STREET, WESTMINSTER, S.W.1 











J&E HALLE? 


REFRIGERATING MACHINES 
FOR ALL PURPOSES 


LONDON OFFICE: 
10, St. Swithin’s Lane, E.C. 4. 


Telephones » 
Central 3540 Dartford 201. 


Beary ovLe2 
Ne 


[ECONOMY] ER 
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SLOTTED 








CRANES 
Derrick & Overhead Travelling Cranes 


Worked by Hand, Power and Electric. 


JOHN SMITH (Keighley), LTD. 


See last week's advertisement, 
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oO EN} : 
LEN A 
I MA Nt M 





LEDWARD & BECKETT, LTD. 


—— MANSIONS, VICTORIA ST. WESTMINSTER, 5S.W. 1. 


(Opposite Post Office). 


Makers of FE JECTOR 


CONDENSERS 


for TURBINES or RECIPROCATING ENGINES. 


AUTO. VALVES, VACUUM BREAKERS, ETC. 


Catalogues on application. 
New Telephone Number : Victoria 3415. Telegraphic Address : Preferment, Gowest, London. 


r 
FOR ILLUSTRATING 








~ 

















WAIN S' 
BLOCKS 


Indispensable in all 
kinds of Advertising 
and Illustration 
work for Engineers 


JOHN SWAIN & SON, LTD 
89-92, —_ LANE, LONDON, E.C.4 
Hig 














And at oun Png. Set and  - 









































olden eBreoke Lee 






HOLDEN « BROOKE 
CENTRIFUGAL 


PUMPS 


are designed for 


RELIABILITY 
and built for 
ENDURANCE 
























llustration shows 
Double-suction split-casing 
type for Marine purposes, 
Collieries, Power Stations, 
Special Process Work and 
all gene 











ral services 





HOLDEN & BROOKE LTD 
SIRIUS WORKS WEST GORTON 


MANCHESTER 


LONDON OFFICE 







316 ABBEY HOUSE WESTMINSTER Ow 


lH [Holden Broke Ls [td] 














TESTS AND ASHES. 


In testing graphite the sealye burns off the carbon and leaves the 
ash, and it is the constituents of this ash that are really more 
important than the actual percentage of car 





would be disastrous in a bearing, whereas a good flake graphite of only 
95 % carbon and the remaining 5 % mica, or one of the other usual 
ashes of a good flake graphite, would be harmless. 


In specifying and using 
vee 





It is obvious that only }% of abrasive in graphite of 993% carbon | 


6 


PURE FLAKE LUBRICATING GRAPHITE 
YOU CANNOT GO WRONG! 
ASK US FOR A SAMPLE NOW! 


GRAPHITE PRODUCTS LTD., 
















CAST IRON 


thin. to Py Bore, 


EVERY PURPOSE. j iL eS 


THOMAS ALLAN & SONS LTD. 


BON LEA FOUNDRY, 
THORNABY-ON-TEES. 








* [have much pleasure io testifying to its efficiency.” 
—Lorp Kauvin 


Boyle s 


pAMERT _“ AIR-PUMP” 
VENTILATOR 


FOR BUILDINGS AND SHIPS. 
HAS DOUBLE THE EXTRACTING POWER OF 
EARLIER FORMS. 


OVER ONE MILLION IN USE. 
Awarded the £50 Prize with Diploma Guy oe prize 
offered) as the International Veatilator Hy Re —- 
Highest oo International Ventilator Teste, Paris. 
with Diploma. 


| aotiah success in securing the required con 
tinuous upward impulse is testified to by high authorities 
—Govaarment Report (Blue Book). 


ROBERT BOYLE & SON, 


VENTILATING «NGINEERS, 
65, HOLBORN VIADUCT. LQNDON. 
Telephone: CENT 
“ Messrs, Robert Boyle and Son, ayy enden of the 
profession of Ventilation Engineering, have raised the 

















218-220, QUEEN'S ROAD, BATTERSEA, LONDON, 5.W. 8. 


























subject to the dignity of « science.” Tt ON THE 
Vartuarion or ras Loxpox Ovstom Hovss 
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London: 
Atlantic House. 
Holborn Via. 











buy 


“TERRY 


Washers 


-—and 


at our new prices 


Save 


money 


Why not send us your enquiries now ? 


**Terry"” quality 


Let us demonstrate 


on price and in service. 


HERBERT TERRY & SONS, Ltd., 


by og 


Terry Washers 
high-grade hardened and tempered 
STEEL. From stock all standard 
sizes can be delivered. 


can be produced in a few days. 


are m ade 


““Terry’’ Washers are cleanly finished, and 
will take a full tension without set or fracture. 


List free. 


Manufacturers, 


Redditch, Eng. 











Estab. 1855. 


“Specials ” 








from 








Manchester : 


279. Deansgate. 














100. MESH 


WOVEN WIRE 
for 
All 


Industries 


Accurately woven, with uniformity 
of mesh and gauge in all meshes 
and all metals. 





60 MESH 





Special facilities for making Woven 
eget Wire to users own specification. 
40 MESH 
RD. JOHNSON, CLAPHAM 
& MORRIS, LTD. 
Engineering Dept.: Newton Heath, 
MANCHESTER. 


London: Lysia St.. Fulham, S.W.6; City Address: 23, adenhall St., 

London, E.C. 3; Liverpool : 6, Stanley St.; Middlesbrough etland Place : 

Birmingham: 17, Easy Row; also at Glasgow, Sydney, Melbourne, 
Brisbane and Wellington, N.Z. 





30 MESH 


Also Manufacturers of Wirework, Copper Wire, and Dead 
Flat Wire Netting. 


Johnson's 
Wirework 





12 MESH 





BASKET CLOTH 




























LEE, HOWL & Co. 


For pressures up to 160 lbs. per sq. in. 





For pressures up to 100 lbs. per sq. in. 






For pressures up to 
200 lbs. per sq. in. 


LTb., 


TIPTON, Staffs. 























AViO 


“ALLS LY 











| PATENT ROTARY - 
Kotharteregay ARS & TUBES 


FERROUS & NON-FERROUS 


MACHINES METALS. 





THE MOST RAPID cuTTING-OFF MACHINE MADE. 
MADE IN TWO SIZES-3 & 4iin. 


BOTH SUPPLIED WITH BELT, OR DIRECT ELECTRIC DRIVE. 
THE ILLUSTRATION SHOWS THE 4jin. BELT-DRIVEN MACHINE. 


Atin. 
MILD STEEL 
BARS 
CUT-OFF 
IN 
50 SECONDS 




















FULL 
PARTICULARS 
ON REQUEST. 





CHARLES TAYLOR (BIRM*>) L™® "i" BIRMINGHAM, ENGLAND. 
AACR INR 
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CRAFTSMANSHIP IN 
TUBULAR STRUCTURES 


INCE the days of Tubal Cain—the first 
artificer in wrought metals, the manipula- 
tion of metals has progressed apace through 
all epochs of civilisation until to-day we live 
in what might be termed The Age of Metal, 
The manufacture of high grade steel tube, 
made in its entirety from the raw bloom 
to the finished tube and the manipulation 
of such to any desired shape or section calls for a 
COMPREHENSIVENESS IN ORGANISA- 
TION—A SPECIALISATION IN HIGHLY 
TECHNICAL MANUFACTURE, AND AN 
EXPERIENCE PERFECTED BY AGE-LONG 
PRACTICE. Such an organisation is at 
YOUR disposal for the production of 


Cold Drawn 
Weldless Steel Tubes 


of 
Super Quality. 
Fashioned{to your Desired Shape and Section 
for each and every purpose. 


Airey RE VS 
vaace|| mann 


MAKERS & MANIPULATORS 
OF WELDLESS STEEL TUBING 


FAFA LALAYLELPLLOILL LL D 


OLDBURY 
BIRMINGHAM 


ONIN NNN NS 

















Pressure Castings 





Portion of a large order for 
10in. Valve Castings recently 
supplied to a large firm of 
valve makers. 


THE 


FARINGTON STEEL FOUNDRY 


OF LEYLAND MOTORS LTD., LEYLAND, LANCS. 


TEL.: 39 LEYLAND. TELEGRAMS: *“*LEYMOSTEEL.” 





























MENCK PATENT STEAM SHOVELS 


Exclusive Design. 
Highest Efficiency. 
. Finest Workmanship. 












THE 


“SUPER” 
SHOVEL. 


Write for full 
particulars. 





MENCK- & HAMBROCK, 


ALTONA, HAMBURG. 





Sole Agents for Great Britain and Ireland: 


R, H. NEAL & CO., Ld., Plant House, EALING, 


LONDON, W.5. 








Telephone : Ealing 3171 (3 lines). Telegraph : Snoslaen, Ealux, Lond. 





It is the Life of a boiler tube that 
finally proves the quality. 


And the three factors that determine quality 
are method, suitable material, and experience. 


We offer you the three. 


TUBES L"” 


BIRMINGHAM. 


Contractors to 
the Admiralty 
& War Office. 


Manufacturers of 
Weldless Steel Tubes for Shipbuilding, 
Railway Equipment, and the Engineering 
and Motor Trades. 
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K. L. KALIS, SONS & CO., L"™ 


Dredging and Reclamation Contractors. 














AA) 





POWERFUL MODERN PLANT. 
DREDGING PLANT FOR SALE OR CHARTER. 





53, New BROAD STREET. 
LONDON, EC. 2. 


Telegrams— Soundings, "Phone, London. Telephone—No. 1137 London Wall. 


SuSSSUSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS ISS SITS SSSSSSSSSITSSSTSSSSSSSSSSSS 
ROBERT STEPHENSON & CO. L~ 


Locomotive Builders, DARLINGTON. 


eet ee he EVING EN BATTERY & METAL C? L724 
LOCOMOTIVES *, "Ss" LLY Oak, BIRMINGHAM 


Telegrams : Rocket, Darlington; Altiscope, London. 
Nat.Tel.—2700 Darlington ; 650 Victoria. i 
Codes: ABC, ‘Sth ee. sans Standards, = 


HAMWORTHY 


OIL ENGINES 
PUMPS & AIR COMPRESSORS. 


LANAI NNN AANA 





AANA MAA UAHA ANANANAAIANA 

















THE HAMWORTHY ENGINEERING CO., Lid Peale, Dorset. 
Branches { 735, West Regent Street, GLASGOW. 











LIVERPOOL REFRIGERATION 
co., LTD., 


LIVERPOOL, ENGLAND. 











See mot and next week's number. 


ALFRED DANKS, LTD. 


MARINE saxp GENERAL ENGINEERS, 








WROUGHT IRON PULLEY MAKERS. 





GREY IRON om BAe ES CASTINGS or HEAP’S PATENT 

"MEMLYN WORKS, GLOUCESTER. SCREWING MACHINES 
STEAM TRAPS , : " 
rustlers with tangential dies, 








FOR ALL 
PURPOSES. 





are the last word in Screwing Machines. They are designed 
from beginning to end as high class Machine Tools and embody 
features not found in any other make of Screwing Machine. 











THE HORNE 
ENGINEERING CO. 


35, Pitt St., 
GLASGOW. 


The Die Head is of entirely new design and Patents have been 
applied for. 





The Tangential Dies are thread milled and hardened. When 
dull they can be simply re-ground and are then equal to new. 
They never require re-hobbing. 





nal 
Cars e 


Watch for our quarter page next week! 





Responsible representatives of firms interested are invited to 
visit our Works to inspect the Machines in construction and 
completed, test them in actual use and prove their capabilities 


















CONSTRUCTIONAL 


FRANCIS MORTON & C0, LD., J oshua Heap & Co., Ltd., neg matectoes 


GARSTON, LIVERPOOL. 








































The illustration shows a typical Electrically-driven 
Dock Pumping Installation of the Horizontal Type. 


Where installation conditions demand, Pumps can 
be arranged of the Vertical Spindle type. 


REGISTERED TRADE MARK 


DRYSDALE 


REG NO. 457390. 





MONOMARK-BCM/4RY. 


























LTPP EEE TEETER EEE E EOE EEE E EEE EEEE EES ET EEEEEES EEE EEREEEE EEE E SEES 


June 25, 1926 THE ENGINEER 55 
ACCUMULATORS 


FULLER =“: 


PRODUCTS ARE KNOWN EBONITE 
ALL OVER THE WORLD | DRY BATTERIES 


_ RADIO APPARATUS | 
FULLER’S UNITED ELECTRIC WORKS, LTD. CARBON BLACK 


a a -_ CHADWELL HEATH, ESSEX. oa © a a Loc cccnconseoonces cocce cocevevevoeeooveseocroroueoueueseccoocoosocecoes $ 









































CRAVEN BROTHERS (MANCHESTER) LIMITED, 


Vauxhall Works, 
REDDISH, Stockport, England. 








SPECIALISTS 


HIGH-CLASS 
MACHINE TOOLS i 




















ste sr et eM wa 


Works: Basle, Switzerland. 26, Victoria Street, $.W. 1. 


Compressors ..i ¢<, Vacuum Pumps 


OF THE — « = * 
ROTARY & PISTON TYPE. i a See pe: MACHINERY FOR SHEET 
é METAL WORKING. 


CENTRIFUGALS. 


Rotary Compressor direct coupled to an ee ~~ 
Electric Motor. 


Prompt Delivery of Standard Sizes. Write for Catalogues and List of Users. 























v AVONSIDE 


ENGINE Co, Lt, BRISTOL 
LOCOMOTIVES 
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And at MIDDLESBORO’ 
Makers of ™* 
STATIONARY STEAM ENGINES, 
DRY VACUUM PUMPS, 
AIR COMPRESSORS, 
WIRE WEAVING MACHINERY, 
TEXTILE MACHINERY, and 
GENERAL ENGINEERS. 












ANDERSTON FOUNDRY 


100, CHEAPSIDE STREET, GLASGOW, 


Telegraphic Address : “ Afco. Glasgow. ’ 















BRICK MACHINERY 
BENNETT & SAYER 


Engineers, lronfounders and General 
Millwrights, 


DERBY. 






























RTRAMS}IMITED 


SCIENN 


RTABLE TOOLS in a range 


including :— 


Electric Drills in different styles and 
sizes, Tappers, Reamers, Flexible 
Shaft Grinders, etc., whilst we also 








make Bench Grinders, Bench Drills, 











<> BRITISH ROPEWAY 

. ENGINEERING Co., Ltd., 
} i418, HOLBORN, E.C.1. 
Tele. : 5608 JOLBORN. 


Telegrams : BOXHAULING 
SMITH-LOND ON. 


SEE ILLUSTRATED ADVT. LAST & NEXT WEEK 





Bench Lathes and Polishing Lathes. 


SIEMENS ELECTRIC WELD- 
ING EQUIPMENT comprises 
Spot Welders, bench type to deal 
with work up to +” and floor type 











for work up to §”", Butt Welders, 










STONEBREAKERS 


Crushing Rolls, 
Screens, Elevators and Conveyors. 


ROBERT BROADBENT & SON, Ltd., 


ix Ironworks, STALYBRIDGE. 


Complete Plants for Fine Crushing or Macadam are 
our 


Pheeni - 7 ; ° i n uest, 
Telephone No. 296, Tel. Address—Broadbent, Stalybridge y Y J purposes. Details on request, as 


Seam Welders and Portable 
Arc Welding Plants. Also 
Electric Rivet Heaters. 





“ELMO” MOTORS, A.C. AND 
D.C., are built for all industrial 





AZT SSS 





also of our Electrical Forge Blowers. 


LARGE LONDON STOCKS. 
COMPETITIVE PRICES. 











Please write for descriptive 





‘EMPIRE’ High Tension Line Equipment. 


Pole-type switches, disconne ecting optahes, choke-coils, 
lightning Precio and “Empire” S & C Fuses up to 
130,000 volts. 

ELECTRIC CONTROL LIMITED, GLASGOW. 
Manufacturers alse of ‘Empire’ Automatic Control Gear. 
Birmingham, Leeds, London, Manchester, Paris. 
















leafiets. 














Heating and Ventilating 
DUST EXHAUSTING, DRYING, &c., 
EXPERTS. KEEN PRICES. 
W. E. BROWNING & CO., 

Cowley Works, Leytonstone, E. 
See |S veer stee 


ye 


EAST FERRY ROAD 
ENCINEERING WORKS CO., LTD., 


MILLWALL, LONDON, E. 
Hydraulic & General Engineers & Ironfounders 


See our illustrated advert. in last and next week’s issues. 
Telegrams: Hydrostatic, London. 


New HOME OFFICE REGULATIONS. 


GLOVER’S “ IDEAL” SAW GUARDS, 
SAFETY ROUND CUTTER BLOCKS. 


MOST FULLY CONFORM WITH ABOVE. Selected, 
tested, and adopted by H.M. and Foreign Governments, 
and thousands of leading firms at home and abroad. 


M. GLOVER & CO., Patentees, Saw Mill Engineers, LEEDS. 







































See Illustrated Advertisement last week and next 







Thomas Smith & Sons (Rodley), Ltd., nr. Leeds 


Ri te EN ILAS 
MACHINERY 













‘ 


i , 


~~ io 


SEAT CHU 


CREAT BRITAIN) LIMITED 






109, KINGSWAY, 


POA: 
HUCKERT ” con 


LOCOMOTIVES. 


MANNING, WARDLE & CO., LTD. 


BOYNE ENGINE WORKS, LEEDS. 


Makers of Locomotive Engines for any width of gauge and various purposes. Also makers of Internal Combustion (Petrol) Locomotives 
Materials and workmanship of the best quality. Tank Engines up to 18in. cylinders, on four or six wheels, always in stock or in progress. 
Specifications, Photos and Prices on Application, and special designs sent on receipt of particulars of requirements. 


LONDON OFFICE: Mr. H. J. Heagerty, 34, Victoria Street, Westminster, S.W. 1. 


SOCIETA ITALIANA ERNESTO BREDA, per Costruzioni Meccaniche, MILANO (Italy). 























Steam & Electric Locomotives 







Old Established Firm. 







Railway and Tramway Rolling 
Stock. 


Portable & Thrashing Engines. 
Road Rollers, &. &c. 


6600 OPERATIVES. 





Share Capital, It.£100,000,000 





RITCHIE-ATLAS INERY c 
ATLAS WORKS + TEMPLE + GLASGO 
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JONUMN OAKEY & Sons, 


MANUFACTURERS. 


GENUINE EMERY. 


EMERY CLOTH. 


GLASS PAPER, 
FLINT AND GARNET PAPER. 


N.B.—All Papers and Cloths are supplied in Rolls, 
Bands, Dises, Strips, and Sheets of almost any 
size and shape, to suit the special requirements 
of buyers. Prices quoted on receipt of particulars.| 


WELLINGTON WORKS. WESTMINSTER BRIDGE ROAD, LONDON, 6&.E.1 


LIMITED, 
EMERY 
CORUNDUM 
GARNET & 





Pama Nee p 








ee TAPE 
BLACK LEAD. 


BROOKES (OLDBURY) LTD. 
ENGINEERS and IRONFOUNDERS, 
Near BIRMINGHAM. 
Manufacturers of Brickmaking Machinery, 
Tube ons Plant, Presses, 

ps, etc. 
Transmission Gear. 
GENERAL CASTINGS IN IRON & SEMI-STEEL. 











EMERY AND CORUNDUM DISCS 


Of Cloth & Paper, for all Disc Grinding & Polishing Machines. 


EMERY WHEELS 

















Ciyne Encincerine Co. Lo. 


WATER COOLERS. CONDENSING PLANTS. 
VACUUM PUMPS & COMPRESSORS. 
STEAM TRAPS, &c. 


Telephone: 4070 City. Telegrams: Modernize, Manchester 


94, MARKET STREET, MANCHESTER. 











CRANES -ALL TYPES 
HANDLING MACHINERY 


[dtesoensox 





.. THE BORDER 
OF THIS PAGE IS NOT 
LINED FOR DECORATIVE 
PURPOSES. THE FRAME IS CUT 

OUT OF A FULL SCALE DIAGRAM 
SHEWING THE ELEVEN RATES OF 
TRAVERSE UP TO 2%” IMMEDIATELY 
AVAILABLE ON A HILOPLANE. 


PUTTING on,or VARYING THE 
FEED IS EASY WITH THE “STIRK 
PATENT ELECTRIC ROTARY FEED. 

IT IS INSTANTANEOUS IN ACTION, 
HAS QUICK CHANGE & REVERSE, 
AND THE ACCURACY OF A 


























BUDENBERG GAUGE CO. ), LTD. 


NDON ry anchedver, 
or 


ye ae 
— = 
PRE GAUGES, 
TAC HOMETERG. COUNTERS, 
DIAL-THERMOMETERS, TEST-PUMPS, &c. 
‘ 








ing lnstrumests for 





DIVIDING MECHANISM: 











or LANES 
MILLS _ 


ANES 
MILLS - 


) 


HIL 
VELOni 


(REGISTERED TRADE MARKS 


STIRK {EE 





Easton & Anderson 


Proprietors : 
The Pulsometer Engineering Company, Ltd. 


Pumping 


Machinery 


* for Sewage and Water Works. 
11, Tothill Street, LONDON, S.W. 
Works: READING. 














. JOHN STIRK & SONS LTD. 











2 SOLE MAKERS 
“0: 
3 






























































BOBY 


WATER SOFTENERS 
HEATERS 
FILTERS 


WILLIAM BOBY & CO. 


64, Brook Street, Grosvenor, Square, 
Lendon, W. 1. 
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Here's a first-class engi- 
neering job—British and of 
proved efficiency. 


GOODYEAR- GREENBAT 
ELECTRIC TRUCK 


for the speedy and economical movement of all classes 
of goods. A time and money-saving appliance for 
every kind of factory and warehouse transportation. 








ye, "Phone: 
DUDLEY 2440, 
2447/8/9. 


W. GOODYEAR & SONS Lrp., | "~~ 


DUDLEY, WORCS. 


C.F.H. 228 

















“ Broadbent” 


SUPER 
CLUTCHES 


When sending Enquiries 
Please State 
Horse Power and Speed of Clutch 
and 
Number of Engagements per Hour. 














Hydro-Electrio Central Station with 9 “Broadbent” Super Clutches, each transmitting 
750 H.P. at1000 r.p.m. Circumferential Velocityof Ciutches, 6900 feet per minute. 













Ta Clutches will give Unfailing Service 
without the slightest fear of breakdown or 
stoppage for adjustments. 


Be are unquestionably the most Reliable 
and Easiest Operated Clutch on the market. 





Catalogues, Quotations & Layout Drawings on Receipt of Enquiry. 


Thomas Broadbent & Sons, Lid., 


HUDDERSFIELD. 


Telephone : Telegrams : 


1581 (4 li td. : 500 Ton Power Press driven through a “ Broadbent” Su: Clutch. The Clutch is actuated 6 ti pe 
581 (4 lines) Hudds f Broadbent, Hudds'f d. min. or 3000 times per day. The toraue which the Clutch transmits each times equivalent to 630H.P. 
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Steam Engines 
Steam Boilers 
Diesel Engines 


Paper-Making 
Machinery 


Railway Carriages 
Wagons 
Locomotives 
Wheels and Axles 
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Coil Pipes 


Cast Iron 
Enamelled 
Articles 


Malleable 
Iron Fittings. 


























Linke - Hofmann -Lauchhammer A.-G. 
BERLIN. 
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HILL & SMITH, Pal 


Constructional Engineers, 
BRIERLEY HILL, STAFFS. 


; ai < 
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ie 
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Steel Framed Buildings, Workshops, Roof Principals, Bridges, 
Girders, Gantrys, Runways, Bunkers, Hoppers and Structural 


Steelwork of every description. 








geen 


ON ADMIRALTY AND WAR OFFICE LISTS. 





Telephone Nes. $107, 4108, and #108. Telegraphic Address: ‘‘Exorverns, Dunpes.” 
Codes used: “ A.B.C.” (Sth Edition), Marconi and Bentleys. 


Machine Cut Double Helical Spur Gears. 
Totally enclosed Worm and Spur Reduction Gears. 
Machine Moulded and Machine Cut Wheels, any Size and Material. 
Heavy Haulage Gears. Shafting and Rope Pulleys for Mills and Factories. 





MESSRS. URQUHART LINDSAY & ROBERTSON ORCHAR, LTD., 


Associated with 


FAIRBAIRN LAWSON COMBE BARBOUR, LTD. LEEDS. 
ENGINEERS, 








THE CLEVELAND BRIDGE 


ENGINEERING CO. LTD. 
Bridge Builders and 








Constructional 


Engineers. 





SPECIALISTS IN DEEP FOUNDATION WORK. 





LONDON OFFICE - : 
HEAD OFFICE & WORKS - 


9 spans 3450 | 


Sara Bridge over Ganges. 9 spans each 345ft. Oin. 


ee 





123, PALL MALL, $.W.1. 


DARLINGTON. 


TELEPROSE — 
Ne, 2710 DARLINGTON. 
Ne 427 CENTRAL. 
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BLACKNESS and WALLACE FOUNDRIES, DUNDEE. & 


rene er enn re wanna 
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STEEL cast NOS 
tough, dense of uniform 
structure, >be 
Specialty: Thin walled 
unwieldy castings 


BLOCK CASTINGS 
in quality material, in 
chromiumsteel, manga- 
nese- and vanadiumsteel 
according to the approved 
Bosshardt process 


ACTIEN-GESELLSCHAFT 


FREUND 


BERLIN NW87 
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GRAFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT. 









ATLAS WORKS, 
BEDFORD. 


Telegrams 


GRAFTON, BEDFORD 




















Illustrated Descriptive 


List free on application. 


SILVER MEDAL, Inventions Exhibition, London, 1885. 
GOLD MEDAL, PARIS, 1900. 
GRAND PRIX & GOLD MEDAL, Franco-British Exhibition, London, 1908. 
GRAND PRIX, Buenos Aires Exhibition, 1910. 











of 


B daag Musgrave Universal Fans have essential 
advantages over the ordinary type. 





By the removal of four set screws, the dis- 
charge can be set to four different positions. 


The drive can also be altered from left to 
right and vice versa with equal facility, thus 
allowing four further variations of discharge. 


The whole of the working parts may be with- 
drawn for repair, cleaning or examination without 
disturbing suction or discharge connections. 


These features render the Fan really universal 
in its adaptability. 


Manufactured and stocked in four different 
sizes ready for immediate delivery. 


Write for List F.C. 4/3, post free on request. ee 
For personal interview and advice 
*phone our nearest branch. 
Paton: USGRAVE‘* 
ee ae ENGINEERS - BELFAST 





LONDON, HOLBORN 886 
MANCHESTER, CITY 1838 
CARDIFF 2236 





LONDON er try) 
CARDIFF -G 

















Locomotive Type C.E. Weight in running order 20 tons. 


** Sentinel’’ Patent Locomotives. 


A new element has been introduced into the building of 
locomotives, as an inspection of our designs shows. Any power up to 
400 horse power is built from a few sizes of thoroughly well 
proved units, which are manufactured in quantity under rigid 
inspection in a highly specialised plant. Working under our patents, 
which we believe cover all the practicable combinations under this 
new method, we can: 


Make Locomotives of an efficiency and durability not hitherto 
known, and sell them at strictly competitive prices. 


Use only thoroughly tested units of proved reliability. 

Keep in stock parts suitable for combining into a Locomotive 
for any gauge or for any tractive effort. 

Supply interchangeable spare parts from stock at surprisingly 
low prices. 


A a ye eg Bo 
The “Sentinel” Waggon Works, Ltd., Railway Department, 
Iddesleigh House, Caxton Street, 
London, S.W.1. 











- ROTARY WATER 
STRAINER 


| BAILEY & JACKSON'S PATENT. | 
For Cleansing Condensing Water 


COMPACT. DURABLE. 
| RELIABLE. ECONOMICAL. 


} 
| 


No expensive foreshore | 
construction required. | 


} 
Strainers varying in | 
capacity from 102,000 | 
to 1,000,000 gallons 
per hour installed or | 
under construction | 





for the following 
Corporations :— 

TPCT E TREE RRR Ree eee eee eee 

i Newport ae One 

: Nerwich - Three 

? Hammersmith Two 

? Caleutta ws Four 

: Winchester One 
Woolwich . One 





Standard Units supplied up to 3.000,000 galloms per hour capacity. 


HICK, HARGREAVES! ow. onc: 





















BOLTON ENGLAND As 





& CO., LTD, * 57, VICTORIA ST., 
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C. A. HUNTON & SONS, 


71, Southwark Street, LONDON, S.E. 1. 


TuP aa CLYBURN Phone LONDON. 


“Handy” Punching & Shearing 
Machines for all purposes. 








cers w@ MODS 











T® 


Holli Htnwood 


ro eS 






















































nn ror MAXIMUM EFFICIENCY ano 


EDWARD MERCER, LTD. 





BOLTS, NUTS and| MINIMUM MAINTENANCE 


STUDS, &c., 


in IRON por STEEL. | COSTS. 














—— 


————— 











notes mowers. il THE STIRLING BOILER COMPANY, LT 













SHE MMEEEING GO ine 32-33, FARRINGDON STREET - : - LONDON, E.C. 4. 


ENGINEERS & CONTRACTORS. 


qnepess, | ROOFS, omens, TANKS, DOCK GATES Telephone: CITY 5378 and 5379. Telegrams “STIRLINICO, CENT, LONDON.” 
Hydraulic Pressed Flooring, ete. 


‘kc MOTHERWELL, N.B. 7, ona 














London Office: 82, V ictoria Street, 
Telegrams “ Mobricolim” Sowest. Tel. No. si83 Vietorns 


See illustrated advt. last and next week. 









































THE PLANET 40 H.P. 


Up and down, backwards and forwards. Now 
stopping for miutes, hours or days, now pushing 
ahead, goes the shunter. It is difficult work. Horses, 
mules and steam have all been tried and found _ 
wanting. 








The only satisfactory solution of the shunting problem 
is the internal combustion engine locomotive and the 
best of its kind is the “ Planet.’ 


Here are some of its features :—Massive steel 
under frame, remarkably flexible Dorman 40 H.P. 
engine, dependable ignition and cooling systems, 
efficient braking and controls. Maximum tractive 
effort at minimum cost, per ton mile. 


Runs on petrol or paraffin. 


at . = a Specification and details as to terms and deliveries 
PLANET ox 


INTERNAL COMBUSTION 


LOCOMOTIVES 


SHUNTING LOCOMOTIVE. 
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PATENT 





CORRUGATED METALLIC VALVES 
AIR, CIRCULATING, FEED, 
BILGE & OTHER PUMPS. 





Each Valve is fitted with a guard 
corrugated to match, which» ensures 





exact wear and cushioning. —— 
Full Particulars from 
THE BELDAM PACKING & RUBBER CO. L™. 


29, Gracechurch Street, London, E.C.3. 
—_———- ESTD. 1876. ———_—_—____—__ Seer 
Telephone: ROYAL 5161 (3 lines). Telegrams and Cables: ‘*‘ VEEPILOT."’ 















LONDON, BRENTFORD, PARIS & NEW YORK. 





Works : 








Ringhoffer - Koprivnice - 
Studenka. 


RAILWAY ROLLING STOCK 
MANUFACTURERS. 


Central Office for Export Trade : — 
Prague—Smichov, Czechoslovakia. 


Telegraphic Address :— 
Exwaggon Prague— Smichov. 


Agests in UK. — 
Messrs. Carters, 6, Princes St., E.C. 2. 


MANUFACTURE, 


Passenger-carriages and goods wagons of 
every description, for normal or narrow 
gauge, saloon-cers, sleeping-cars, dining-care, 
tramway-cars, electric and otlier motor 
coaches, tenders, refrigerator-vans for the 
transport of beer, milk, meat, fish, etc., boiler 
trucks for heating, tank- -wagons for petroleum, 
sloohol, molasses, sulphuric acid, ete., in- 
spection trolleys, snowploughs, wagons for 
camp railways, ambulance cars for hospital- 
trains. 














23 QOO metres 


of A-wire> =rope 
for He ongeost ropeway ay in te orld 


One hundred tons of “Allanwhyte’’ Wire Rope 
for this ropeway for the Government of Colombia, 
South America, is shown here leaving our works on 
31st December, 1925. The rope is for the Gamarra- 
Cucuta Ropeway, which is to be approximately 96 miles 
long. It is 4 inches circumference, spun in our Special 
Quality Plough Steel with a guaranteed breaking 
strain of 63°2 tons. 














There is a right “ Allanwhyte” Wire 
Rope for every wire rope purpose. Tell us 
your problems and let us submit a solution. 


ALLAN, WHYTE & CO., LTD.. 
Clyde Patent Wire Rope Works, 











RUTHERGLEN GLASGOW. 
elecrams Ropery, Rutherg! Telephone: Rutherglen 520 (4 lines) 
LONDON OFFICE 6 8, Lime Street Square, E.C. 3. 
Telegrams: ** Alwhytrop, Fen, London Telephone: Avenwe 3476. 
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TYPE 


IMMEDIATE 
DE LIVE RY. 











HENRY 


| tt 


a oS 








ROPEWAYS L”™. 
ALDWYCH HOUSE. 
LONDON, W.C. 2. 
"Phone : Holborn 5661 (5 limes) 
Telegrams : Ropeways, London, 
CONSTRUCTORS OF 

















CROWS COVERINGS 


BOILERS, PIPES, 


ESTABLISHED 1869. 


SUTCLIFFE B= «BRYCE 


net 
Office: Cardiff W 
Fellaric Works, MAS AS WORKS, Ficigee Row, 


New Wanstead, DE. 
E.11. 
Pirmingbem, Bombay, Glasgow, Newcastle, Sheffield, 





ot exo" BET: 


enables belts to run slack on al] loads without slip. 
THOMAS & BISHOP, Ltd., 37, Tabernacle St., B.C. 2 








' See further Examples of 
Hydraulic Appliances 
in 


next week's issue. 


Gurnriety & Kennevy L= 








Superior 
Castings ! 





MENRY WALLWORK & 90. Lid.. MANCHESTER 








The COIL CLUTCH CO., Ltd., 
Phenix Works, Johnstone, Scotland. 


Manufacturers of 


COIL FRICTION CLUTCHES 


For all Purposes, Powers, and Speeds 
pms may and Designs supplied on 
«, Feoeti culars of application 
See ilustrated Advertisement last week & next. 





is DAVIES & SON. 


WAY RON WORKS, 


WEST GORTON, MANCHESTER 


CUPOLAS & LADLES. 
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De-aerators 


for Prevention of Corrosion 


They not only remove oxygen but 
also any other gases present in 
the feed water. With this De-aerator 
you have a guarantee that the 
oxygen content of the treated feed 
water will be less than 0.05 cc. per 
litre. Write for particulars. 





De-aerator supplied to Carlisle 


l IN Corp. Electricity Works, capable 
I of treating 90,000 !bs. of feed water 
amar . 


} 


SOMPANY LMIT= per hour. 
ENGINEERS SCOTLAND STREET GLASGOW 
London Office—Mirrlees House, 7. Grosvenor Gardens, S,W. ]. 


Codes: Western Union (Universal and 5-Letter Editions); Lieber'e; Engineering ; 
ABC (5th and tth Editions); Al; Bentley's ; Marconi. 247 




















DIESEL A IRRLEES ENGINES | EXTRACTS: FROM 


A CONSULTING ENCINEER’S 
REPORT ON TWO 

“* MIRRLEES-DIESEL” ENGINES 
INSTALLED 1912. 






MADE IN STANDARD SIZES UP TO 1650 B.H.P. 






PISTONS. “Have seen, made, 
and inspected many pistons in 
my years of experience, and can 
honestly say I have mever seen 
pistons in such good order after so 
many years of service—they are 
almost perfect... .. The piston 
rings are in good order, and perfect 
fitting as if made this year instead 
of so many years ago.” 


CYLINDERS. “Wear s0 slight 
as to be negligible.” 


GUDGEON PINS. “No signs 
of slackness, free, and in nice 
working condition.” 


BIG END BEARINGS. “ The 
big ond bearings and orank 
pins are in very good order— 
nothing seems wanting—Lubri- 
cation must have been good to 
| tein this condition.” 

| COMPRESSION. “ Compression 
| is as good as when new.” 
| 
















6 CYLINDER 900 &.H.P. ‘ MIRRLEES-DIESEL” Oll ENGINE (CROSSHEAD TYPE) 


THE OTHER PARTS OF THE 
ENGINES ARE REPORTED ON 


ICKERTONS [ AY | EQUALLY FAVOURABLY. 
. | j 
LTD. e . aus a 


7. GROSVENOR GARDENS, STOCKPORT, 
LONDON, 8 Ww. 1. ENGLAND 
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CROMPTON 


AUTOSYNCHRONOUS MOTORS 


PRINCIPAL ADVANTAGES: 


Start against Overloads. 
Self-Synchronising. 
Improve Power Factor. 


Starting Process exactly similar 
nduction Motor. 


Utilise Standard Control Gear. 
Exciter Earthed. 








Auto-Synchronous Motor for Flour Mill, with driving-rope inspection gear. 


CROMPTON & COQ.,. LTD. 
CHELMSFORD, ENGLAND. 


Telephone : CHELMSFORD 161. Telegrams ; ‘CROMPTON, CHELMSFORD.” 

















Power Plant Gears 


in the Cement Industry. 


ROUBLE free performance in dust ladened atmosphere, the necessity for 
lengthy periods of operation with little or no attention without sacrificing 


efficiency, is the task the P.P. Gear has been designed to withstand. 


HEREFORE, when considering the installation of high quality gears, insist 
on POWER PLANT, firstly, because they are the embodiment of sound 
mechanical design and accuracy, and secondly, because they are the product of 
Specialists who have intimate knowledge and experience of the various drives 


employed in the manufacture of Cement. Geass See Genscating Set 
1000 K.W., 6000/1500 











te POWER PIANT Co.,Lrp. 


Rotary Kile Drive, 330 normal H.P., WEST DRAYTON, MIDDLESEX, ENG. 
250/60 epam Telephone : Yiewsley 71 (2 lines). Telegrams : Rec, West Draytou: 
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That our hammers will do their work with tS sie 

perfect satisfaction is shown by our long list : 4 

of customers and repeat orders since 1860. 
That we can supply at reasonable prices can be 

confirmed by sending us your enquiries. 
Our NEW PATENT DUPLEX VALVE GEAR 

enables a hammer to be worked either handing or 

self-acting with absolute perfection, the disadvantages 

usually experienced with hammers having combined 

valve gears being eliminated. 

NEW HAMMERS IN STOCK. 

The following are available for immediate delivery, 

subject to being unsold: 
One 5 cwt. and two 7 cwt. Rigby Hammers | Fitted with 
Four 3 cwt. and One 5 cwt. Overhung Hammers with slides) Gear. 
We have also in progress 7, 10 and 15 cwt. Hammers 

of the Overhung type with slides, and a 15 cwt. 

Rigby Hammer. 

Particulars and prices sent on request. ; ea a 
- 5 Cwt. Rigby Hammer with Duplex Valve Gear. 
We also Manufacture : 
; **‘DAVY'’ HIGH-SPEED FORGING PRESSES. 
DAVY BROTH ERS LTD MODERN ROLLING MILLS FOR COGGING, PLATES, BARS, 
~~ SECTIONS, TYRES, Etc. 
‘*MORGAN " CONTINUOUS ROLLING MILL PLANTS. 
SHEFFIELD STEELWORKS MACHINERY, HYDRAULIC MACHINERY. 
Telepnone Telegrams STEEL CHIMNEYS AND TANKS, GENERAL ENGINEERING 
4800 (5 lines). Established 1830. Motor, Sheffield. WORK, Etc. : a 
= 




















HORIZONTAL DRILLING, MILLING & TAPPING MACHINES 















We have specialised in HORIZONTAL BORING MACHINES 
for over 30 YEARS and our range of models includes every 
size and type of machine with Spindle Diameters from 
22” up to 12”. 








These machines can be supplied as Stationary, Portable, Semi- 
Universal and Full Universal Models. 


FULLEST DETAILS and PRICES on REQUEST. L 








CONSULT US ON YOUR MACHINE SHOP PROBLEMS. 


SCHIESS-—DEFRIES, ac. DUSSELDORF. 
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40 Years’ Heating and Ventilation of High Pressure Blast for Expert 
. ° Buildings, Mines and Ships, Forges, Furnaces and 
Experience in far taeten inal Boiler Dede Cupolas chninien K nowledge, 
the Design & ar a ip. : Fume and Steam Removal High Efficiency 
Construction Dust Removal and Col- ee ; | Reliability and 
of Fans lection, Cooling and Drying Plants. Cond. Marvics. 
Davidsons th Fan Mak 
have an experience covering hundreds of different industries and hundreds of different uses, 
pe 
and they can furnish a Sirocco Fan for every purpose for which a fan can be employed. 
y purpo ploy 
Solve your FAN problems by using the “ Sirocco” Service! 
ie 
aN 
| 


LONDON : BIRMINGHAM : CARDIFF : BRISTOL MANCHESTER : GLASGOW : NEWCASTLE. 





BUTTERS BROS. & Co. :::: GLasaow. 


MAKERS OF 
ALL TYPES OF 


CRANES. 














OVERHEAD TRAVELLING 
CRANES UP TO 
150 TONS 
LIFTING CAPACITY. 














Cables and Teledrame: 


BUTTERS, GLASGOW. 
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HIGH and 
LOW-TENSION CABLES 
for all Purposes and Pressures. 
TELEPHONE, 
TELEGRAPH & SIGNAL 
CABLES. 


CABLE FITTINGS. 


EXECUTION of 
COMPLETE CABLE 














A Cable Transport for Overseas leaving the Rosenthal Works. 


For full particulars and prices apply to: N ETWORKS. 
THE BERGMANN ELECTRIC COMPANY, LTD., 
Electrical Engineers and Manufacturers, OR SEND YOUR ENQUIRIES TO: 
82, Victoria Street, London, S.W. 1. BERGMANN-ELEKTRICITAETS-WERKE, A.-C., 
Telegrams and Cables: “Fulgura, London.” Telephone: Victoria 2737-8. BERLIN N 65. 











HEAD, WRIGHTSON « Co. Limitep, 


ENGINEERS, IRON, STEEL & BRASS FOUNDERS. 















BRIDGE CYLINDERS. 
‘SLNAWSSS TANNOAL 




















elegrams : Al STOCKTON FORGE WORKS, 
TEESDALE IRONWORKS, t wel EGGLESCLIFFE FOUNDRY, 


THORNABY-on-TEES. Stockton-on-Tees.” STOCKTON-o n- TEES. 
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Electric 


CRANES 
CAPSTANS 
DYNAMOS 


MOTORS 


Of Highest Quality 


AND 








For ALL Purposes, 


Cablegrams :—Royces Manchester England. 


ROYCE LIMITED, 


Trafford Park, Manchester. Telaohonee 080, 08 882 Traftord Pars 





eon neem nee | 








: 








FOLLERTON 
HODGART, & 








.. BARCLAY, L2 “B= 


dihanoe ee bs a Inte 


>> PAISLEY, :: 


ESTD. 1838. 


Winding Engines 


Air Compressors 











Full particulars on application. 











GEARED ELECTRIC WINDER VERTICAL CONDENSING STEAM-DRIVEN AIR 
made for COMPRESSOR, 
Fife Coal Co., Ltd., Leven, Fifeshire. made for 
One Double Cylindro, Conical Drum, 12ft. to 18ft. diameter. The Lewis Merthyr Consolidated Collieries, Ltd. 
Seperied lui ne rcluding a , SO e0 Be eg Speed, Capacity, 5000 cubic ee per square inch per 
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REARNS BoringMachines 


BELGIUM. — F 
, Limbourg Freres, 


ITALY. — Societa Anonima 
Italiana Alfred Herbert, 42, 
Via Cajazzo, Milan. 

JAPAN.—Alfred Herbert, Ltd. 
49, Kitahama, 4 Chome, 
Higashi-Ku, ‘Osaka. 

INDIA. — Alfred Herbert, Ltd., 


13, British India Street, 
Calcutta, 


“KEARNS PATENT” 


Combining Automatic Facing with Traversing Spindle. 
Made in 5 sizes, with or without Traversing Spindle. 


Our Machines are absolutely universal. Consult us before purchasing 
other Machine Tools. 


WRITE FOR CATALOGUE. TEST PIECE WITH EVERY MACHINE. 
Positive proof of Accuracy 


HWKEARNS 2° BROADHEATH 2 “aNcnesTER. 


FUEL ECONOMY. 


A Reduction of 15 PER CENT. in Fuel is obtained by the use of the 


EXHAUST STEAM INJECTOR 


(METCALFE’S PATENT TYPE “D”) FOR BOILER FEEDING, 


DAVIES, & METCALFE, LT. 


ROMILEY, near MANCHESTER. 


senmnes uma M. “ EXHAUST.” ROMILEY. Railway Address—ROMILEY, G.C. & M. Riy. 











"TROUGH FLOORING 


BLOCKS OF ALL DESCRIPTIONS in Stock. 


TEES-SIDE BRIDGE 
& ENGINEERING WORKS 


LIMITED 


MIDDLESBROUGH. 
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PUMPS 
ACCUMULATORS 
RIVETTERS 


FORGING . 
STAVING : 
BOSSING 
DRAWING 





COAL TIPS 
CRANES 
CAPSTANS 











FLANGING PRESSES 


GAS AND OIL ENGINES 





y 


HYDRAULIC MMIACHINERY 


OF ALL KINDS. 





HYDRAULIC WHEEL PRESSES 


(from SO to SOO Tons Power). 


FIELDING « PLATT, 


ATLAS WORKS, GLOUCESTER. 





BENDERS for :— 


PLATES 
TUBES 
ANGLES, ETC. 





STRAIGHTENERS for :— 


PLATES 
SECTIONS 
LOCO TUBES, ETC. 


PUNCHES AND SHEARS 


PNEUMATIC RIVETTERS 















































WE MANUFACTURE ON A LARGE SCALE 


CONCRETE MIXERS. 


In various types and 
sizes ranging from 3 
cubic feet to 2 cubic 
yards batch capacity. 





DISTRIBUTING PLANT 


to meet special require- 
ments. 





CLASS BATCH MIXERS 


of various types and 
sizes from 2¢ cwts, to 
2% tons batch capacity. 


TIP_CARTS. 


7 cubie feet capacity. 


TELEPHONE: 
987 & 988 BATH. 











AND SHALL WELCOME ENQUIRIES FOR :— 
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CONCRETE CHUTING PLANT 














MIXER C DEPT. 


BATH. 


COMPLETE QUARRY 
PLANT. 


Including Storage 
Hoppers, Screens and 
Elevators. 





TARMACADAM_PLANT 


in various standard sizes, 
both fixed and portable 
models 





ASPHALTE PLANT 
in two sizes, having 
guaranteed outputs of 
5 and 10 tons carpet 
ing per hour based on 
moisture content of 
10 per cent. 





DRYERS. 


Batch or Continuous 
types. Various sizes. 


LTD. 


TELEGRAMS: 
“ STOTHERT, BATH" 
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eg TT oT, 


BUY BRITISH (S= 





SHEFFIELD STEEL 


“TEMPLE” BRAND BRIGHT FREE CUTTING QUALITY 
STEEL of the Highest Grade. 


py anne q Consistency of quality and size 
turning. drilling, is the keynote of this steel. 


and screwing in 
automatic and 
turret machines. 


Buy this British steel not only because it is British but 
because TEMPLE BRAND free cutting steel is a 


better proposition than any imported brand. 


After exhaustive tests this steel has now been adopted 
by many of the largest users in the country, We 
want you to decide for yourselves—please ask for 
prices and sample lengths for trial. 


HEMMINGS & CO. 


(PROPRIETORS: SHEFFIELD STEEL PRODUCTS Ltd.), 


Valley Works, Grange Lane, 


: ‘ ROTHERHAM. 5 















































Tus Iutustrates TWO 26°. MERRILL TWIN STRAINERS 


To the Order of . . . 
Made by ROYLES LIMITED Messrs. PREECE, CARDEW & RYDER, Consulting Engineers. 


8 QUEEN ANN’S GATE, WESTMINSTER, S.W. |. 


For HONG-KONG ELECTRIC CO., LTD. 


CODES: BENTLEYS; LIEBERS; ABC; 
ENGINEERING STANDARD. 


By manipulating the valves attached to the 
wheels A.A. one side of the strainer is put out 

of action—and by removing the door—B or C—the 

Cage may be cleaned or the Cage D is removable with the 
Telegrams: “ ELYOR, IRLAM.” collected debris—without hindrance to the regular flow of water. 


| h : 133 IRLAM. MADE IN MANY SIZES, 1 inch to 30 inch Bore For Fresh or Salt Water or 
pecan FOR OIL or OTHER FLUIDS. 


ROYLES LIMITED, ENGINEERS & SPECIALISTS. IRLAM, nr. Manchester, England. 


Please ask for Catalogue of Specialities for Steam Users. 
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CAN WE QUOTE YOU FOR FOR ALL PURPOSES. WE ARE ALSO MAKERS OF, 
FANS FOR ANY OF THE AND SHALL BE PLEASED 
FOLLOWING USES; We are well equipped for the manufacture of fans of every | 72 QUOTE FOR: 
INDUCED DRAUGHT. kind and size, and our experts are at your service, backed by | BLOWERS. Roots’ & “ Empire’ 
FORCED DRAUGHT. extensive experience in fan design and application. me High and Low 
FUME REMOVAL. gern 
DUST REMOVAL. Your enquiries for any of our standard fans, or for any FURNACES for Oil, Gas & Coal. 
WOOD REFUSE REMOVAL. special design to. meet your requirements, will have our prompt. | CUPOLAS & Loerains oskines 
VENTILATING. and careful attention. a Soe 
HEATING. LADLES of all sizes. 
DRYING. TD. STEEL CONVERTERS. Sole 
SHIPS’ FANS, ALL KINDS. Manufacturers of 
SINTERING, 9 “Stock” Patent 
BLAST FOR HEARTHS. (Alldays' & Onions and Thwaites Bros.), Converter. 
BLAST FOR CUPOLAS. \ POWER HAMMERS, Pneumatic 
BLAST FOR OIL & GAS FUEL. GREAT WESTERN WORKS, 9, VICTORIA STREET, and Steam: 
MINE FANS. BIRMINGHAM. LONDON. SMITHY & FOUNDRY 
SPECIAL PURPOSES. Teleg.: ‘Alldays.’ ‘Phone: Vic. 487. Teleg.: ‘ Typhoon,’ Sowest. "Phone: 6137 Vie. EQUIPMENT. 




















FRANK PEARN & CO. LTD., 


if 





§ 


SINGLE ACTING. DOUBLE ACTING. 





HORIZONTAL DIRECT ACTING PUMP. 
— VERTICAL DIRECT ACTING PUMPS 






lelephone 


2289 Central. 


Telegrams: 





HORIZONTAL TREBLE RAM, PUMP. 


LONDON :' 
49, Queen Victoria Street, E.C. 4. 









BRISTOL: 
40, Queen's Road. 
CARDIFF: 
36, Park Place. 
GLASGOW : 
129, Trongate. 
LIVERPOOL : 
69, Britannia Bidgs., Fenwick St. 


VERTICAL TREBLE RAM PUMP. 
HORIZONTAL DRY VACUUM PUMP NEWCASTLE-ON-TYNE : HORIZONTAL DRY VACUUM PUMP. 


90, Pilgrim Street. & 


SINGLE RAM. DOUBLE RAM. 


WEST GORTON, MANCHESTER. 
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DREADNOUGHT EJECTOR sx 


SELF REGULATING. 


Requires no complicated Steam Reducing Valve. | 
Works at any boiler pressure with ONE setting of steam valve. 

Vacuum Automatically maintained constant. 

Greatly increased capacity. 

Economy in Steam Consumption. 

Rapid production of vacuum. | 
Power to maintain a good vacuum against leakage. 

Simplicity of construction. 

Interchanges with our Standard Type “C” Ejector : 
Works down to 90 lbs. pressure. : 



































Why incur the risks of accidents from burst pipes, etc., inherent with pressure brakes; 
these are entirely absent in our Vacuum Automatic Brake. 


THE VACUUM BRAKE CO., LTD. 


3, 5, and 7, Old Queen Street, Westminster, LONDON, S.W. 1. 


GRESHAM & CRAVEN, LTD., ! Manchester 


—EE——————EEEE 





Telegrams 


** Solution, Parl. London."” 











Weldless Steel Flanges for 


Hydraulic, Steam and Oil Poe 
pply to 


Charles M°Neil Ltd. 
Kinning Park Hydraulic Forge, 


Glasgow. 


Telegrams : : “McNeil, Glasgow.” 
Telephone: Glasgow, Ibrox, 820 & 821. 


Pipe installations, also 
large flanges up to 5 ft. Oin. 
diameter for Hydro-pipe 





Lines. 


Agents for London and South East of England: 
Charles McNeil & Company, 199, Piccadilly, 
LONDON, W. 1. 


Telephon : Regent 3438. 
Teleyrams: “‘ Managerial, Picey, London.” 


WEIGHBRIDGES. 


























WEIGHBRIDGES 


FOR 
ROAD & RAIL 
TRAFFIC, 


MAKERS 


OF 


ALL TYPES 


OF 


WEIGHING 
APPARATUS. 
























ANY LENGTH 
& CAPACITY. 
















ASHWORTH, SON & Co., Ltd., Midland Iron Works, DEWSBURY, England. 


London Office: 78, FINSBURY PAVEMENT, E.c.2. 
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DALZELL STEEL & IRON WORKS, MOTHERWELL. 


GLENGARNOCK WORKS, GLENGARNOCK. CLYDEBRIDGE WORKS, CAMBUSLANG 
HEAD OFFICE: 195, WEST GEORGE STREET, GLASGOW. 
e 


| ATES, RAILS. JOISTS & BAR 


IN SOFT, MILD, MEDIUM, HIGH TENSILE, H.H. TENSILE, 





BOILER BRAND» 


NICKEL AND ALLOY STEEL. Py 
CONES CANONS SHARE Makers of Highest Quality Scotch Foundry Pig Iron, “ Dalzell” Brand. “paLzeLL” GRAN’ 


“=~ DAVID COLVILLE & SONS Lo. === 





FOUNDRY 
















ESTABLISHED 1860. 


HUDSWELL, GLARKE & CO. 


LIMITED 


RAILWAY FOUNDRY, LEEDS. 


ENGINES 








Codes—Al, Lieber’s, ABC (4th and 5th Editions). 


LOCOMOTIVE 


FOR MAIN OR BRANCH RAILWAYS. 


Docks, Contractors, Steelworks, Collieries, &c. 


All Sizes and to suit any Gauge of Railway. 
Prices, Photographs, and full specifications on application, 


Telegrams—Loco, Leeds Telephone— National 20993 















~ CO.LIMITE D 


[BRANCH OF BRITISH ROPES LIMITED] 


STEEL WIRE ROPES 





ALL ENGINEERING PURPOSES. 
BLOCKS, PULLEYS, CRAB-WINCHES, & &. 
Registered Offices: 72, MARK LANE, LONDON, E.C.3. 
Works: MILLWALL. LONDON, E. I4. 


Se TT MMULILULLL LLM LLU LM os 





HUACUCLOOACHAONOUUL AU 


TELEPHONE 
TELEGRAMS 
= ULLIVANT === 
(3 liges). 


For CRANES, DERRICKS, HAULAGE, SUSPENSION-BRIDGES, CABLE-TRAMWAYS, and 


| 
| 
| 


| 






SAMMUT ME 

















requirements. 


and working costs. 








OIL GAS. 


The Howden Burdon Patent Systems, 
For Steelworks, Shipyards, Factories, &c. 


Furnaces of any size and for all heating 


Highest Temperatures. Lowest initial 


Cheaper, softer and quicker heating than 
is possible by coal in any form. 


/ Smokeless—No Chimney Stack. 

PIPE BENDING. HEARTHS Pate may also be sent to JAMES 

Balanced Cover Closed. Balanced Cover Raised. HOWDEN & Co., Lid, Scotland St., 
Supplied in sizes to suit any diaméter of pipe. Gi ASGOW. 


BURDONS (KB) LIMITED, 195, Scotland Street, GLASGOW. 












76 





THE ENGINEER 


JUNE 25, 1926 




















Telephone: 
225 WIDNES. 








WIDNES, LANCS. 


LONDON ADDRESS: 66. Victoria Street, Westminster, S.W 1. 


BRIDGES, ROOFS, 
STEEL FRAMED 

BUILDINGS, PIERS, 
LANDING STAGES, 
PONTOONS, 


THE WIDNES FOUNDRY (1925) LTD. 


Telegrams : 
FOUNDRY, WIDNES. 


Telephone: Victoria 4265. 





TUNNELS, SUBWAYS. 





COMPLETE CHEMICAL PLANTS 
OF THE LATEST AND MOST 
APPROVED DESIGN AS SUPPLIED 
TO THE PRINCIPAL CHEMICAL 
WORKS THROUGHOUT THE 


WORLD. 





ENGINEERS AND 
IRONFOUNDERS, 
HEAVY CASTINGS OF 
ALL DESCRIPTIONS 
UP TO 380 TONS. 







































SELF-FIXING 


NO KEYS 
OR 
KEYWAYS 


Illustrated Priced Catalogue post free on application. 











SMITH & GRAGE, Lto. 


THRAPSTON. 


LONDON: 36, Queen Victoria Street, E.C.4. 








EVERY KIND OF PULLEY SUPPLIED. 




















é 





THE 
PATENT 


cams: Agenciador, London. 


THE PATENT LIGHTNING CRUSHER Co., Ltd., 14a, Rosebery Avenue, London, E.C. Pro 


LIGHTNING CRUSHER 


wane for reducing Hard Materials such as Shingle, Gravel, Flint, Silica, Magnesite, Limestone, Freestone for Building Sand, etc. 


: Clerkenwell! 629. 














Telegrams—PECKETT, BRISTOL. 


i 
Speciality | | 
| 


| 


1} 


i] 


TANK 


LOCOMOTIVES 


| of all Descriptions, and any Size or Gauge. 


FULL PARTICULARS ON APPLICATION. 







PECKETT & SONS, Ltd., Bristol 


London Representatives : FERGUSON & PALMER, 9, Victoria Street, 
Westminster, S.W. 1. 














i 


yr 


layton| 


Leeds 


Telegrams GAS LEEDS” 


london Office 


| 5 oauieie ST. SWI. 


Sona Glial 


AAA Hi Hil 


Uy I WHT 


Wii amici 
| 


i HAUT AAR TTT 
PTANKS f 


FOR OIL. WATER 8c. ili 


STRUCTURAL 
STEEL WORK 
OF EVERY 


DESCRIPTION Hii) 


Gasholders & || HH | 
Gasworks Plant | th 


Boilers ac. 


“"S WELDED & RIVETTED. STEEL MAINS 
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URING the coming summer 





months these fans will be 
especially appreciated in buildings 
where people congregate for pur- effects conduce to greater efficiency 
poses of business or pleasure. They and output. In hotels, restaurants, 
ensure a constant inflow of cool, theatres, cinemas, ete. their 
fresh air, and the speedy removal presence forms en additional 
of heated, vitiated air, steam, attraction to patrons. Our expert 
+ fumes or smoke. In industrial advice on ventilating matters is 
estatlishments their beneficent at the disposal of clients. 


JAMES [XEAIH & BLACKMAN @ [fr 


Head Office: 27, Farringdon Ave., London, E.C.4. 
Telephone: Central 7031-6 Telegrams: “James Keith, Phone, London.” 


Pr gf ahs Re Nh le a ee ee ad 











Hil 








W. G. BAGNALL, Ltp. STAFFORD, ENGLAND, 


BUILDERS OF LOCOMOTIVES WEIGHING FROM 3 TO 60 TONS, FOR ANY GAUGE, OF HIGHEST CLASS WORKMANSHIP & MATERIAL 
Code used : “A.B.C.” TIPPING TRUCKS, SUGAR CANE WAGONS, TURNTABLES, SWITCHES, &c. telegrams: “Bagnall, Stafford.” 


bd Ammonia & CO, Compression Systems 
Ammonia Absorption, Compressed Air 


FOR COLD STORAGE, ICE MAKING, &c., ON SHIPBOARD AND ASHORE. 


641-3, SALISBURY HOUSE, THE HASLAM FOUNDRY & ENCINEERING CO.,LTD., UNION FOUNDRY 
LONDON WALL, INCORPORATED WITH DERBY. 


LONDON, E.C. 2. PONTIFEX & WOOD, LIMITED. Tolngrems: ZERO, DERBY. 


CLYDE CRANES seucsteuz: 


LEVE Fi NE 
CLYDE CRANE & ENGINEERING CO., LTD. MOSSEND, near GLASGOW. ee ee 


HIGH SPEED =: BOREAS max. 
AIR COMPRESSORS 


For Direct Coupling, Extreme Silence and msm CELE 
















































Sole Patentees and Manufacturers : 


LACY-HULBERT & C° L” 


PNEUMATIC ENGINEERS, 
91, VICTORIA STREET, WESTMINSTER, S.W.1, & BOREAS WORKS, BEDDINGTON, CROYDON. 


Alse Makers of Vacuum Pumps and Fixed or Portable Pacumatic Plant for all purposes. 
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SIR WILLIAM ARROL & CO. 
(SWANSEA) Ltd. 


Bridge Builders, Structural Engineers, 


BUILD WITH STEEL 














[King s Dock Works, Swansea 











MECHANS LIMITED, 
Engineers & Contractors, 
SCOTSTOUN IRONWORKS, GLASGOW. 
LONDON OFFICE : 
10, Princes Street, Westminster, S.W. 1. 
dvertisement appearing 











SPRINGS 


OF EVERY DESCRIPTION. 


HILL & JACKSON, Black Lake, 


WEST BROMWICH 
Telephone: 462. ‘Telegrams: : FLEXIBLE. 


A. BEEBEE, 


Bolts, Nuts, Studs, &c. 
WEDNESBURY. 

















SCREWING. “MACHINES wm 
TANGENTIAL DIES. 


Transfer your screwing to machines 
produced specially for the purpose, re- 


lieving your lathes and reducing costs. 


Our machines are built as first-class 
Machine Tools and can be used to 
advantage in your works, They are 
also ideal for plant repairs and upkeep. 


Sizes:—Tubes up to 12in. dia. 
Bolts up to 4in. dia. 





MAIDEN & CO., Ltp.. HYDE, cHEsuire. 


Phone: 29 Hyde. Tel. Add.: Maiden, Hyde. 








ON ADMIRALTY LISTS. 


ohn Kirkaldy, 


Lenden Office: 101, Leadenhall St., 
LONDON, E.C. 3. (Phone: Avenue 1285.) 
w Burnt Mill, Essex. 
Branch Offices and Depots: 4, Snew Hill, 
Birmingham. Leeds. 


of 
Evanorating and Distilling Pinte. 
Fe ater Pe Machinery. 
‘eed Water eaters. Feed by! A aig 
ater Distillers. 


Sesame 
Werf GUSTO, Firma A. P, Smulders, 


SCHIEDAM, HOLLAND. 
SPECIALITIES— 
DREDGING PLANT, FLOATING CRANES 
AND COALING VESSELS. 
See eur pase Advi. in future issues. 





























GEAR. 
CUTTING. 





Rogers Motown & Ce., Livesey Ré., Manchester. 


WILSON BOILERMAKERS, LTD. 


Lilybank Works, GLASGOW. 








GRAIN, CHILL & STEEL 
HEAVY CASTINGS S Stee! ip 40 tone 
Cast Steel Loco. W' a Speciality. 


R. B. TENNENT, “LIMITED, 
COATBRIDCE, N.B. 


i STANLEY: 


The Largest Manufacturers of Surveying 
and Drawing Instruments in the World. 


Please send for our * “M 6"Catalogue. 
W. F. STANLEY & CO., Ltd., 
286, High Holborn, Leaden, W.C. 
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RICHARDSONS, WESTGARTH & Co., LTD., 
MIDDLESBORO, HEA RTLEPOOL, ‘SUNDERLAND. 
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WALWORTH. 








Whether it is steam heating, steam power, or 
a steam installation of any type, or installa- 
tions for water, gas, oi! or air, Walworth can 
supply you with all the valves, fittings, tubes 
and tools necessary to carry out the work. 
Moreover, we give pare delivery to all 
parts from stocks, held in London and 
Glasgow. 
Our new 250-page Catalogue is already 
roving its value to thousands of builders, 
ironmongers and engineers, when preparing 
plans or ordering supplies. 
If you have not received a copy, send 
for it to-day, enclosing your trade card. 
Ask for Catalogue No. 68. 





WALWORTH -MUNZING, LIMITED 
LONDON : 90-96, Union St., Southwark, S.B.1 


‘Phone; Hop 7081 “Grams: Muneing, Sedist, London 


GLASGOW: 209, Berkeley Street, Glasgow 
‘Phone: Charing 743 Grame: Aiunaing. Glasgow 


TUBES - FITTINGS :- VALVES - TOOLS 
fer Steam, Water, Gas, Oil & Air. 


PSK 























A “PICTURE” OF GOOD WORK 


WESTON CONCRETE ENG. CO. Ltd., 
78, HIGH ST., WEST NORWOOD, S.E. 


— MANUFACTURERS — 


* REINFORCEMENT 
FOR ALL TYPES OF 


CONCRETE STRUCTURES. 
PATENTEES _ 

x etc. 

PROMPT DELIVERY FROM STOCK 


PETTER OIL ENGINES 


FOR PARAFFIN AND CRUDE FUEL OIL. 

Bizes 1) B.H.P. and upwards. 

PETTERS LIMITED, YEOVIL. 

Sizes 25 to GOO BHP. 

VICKERS -PETTERS LIMITED, 
IPSWICH, 


JOHN ROGERSON & CO., LTD., 


WOLSINGHAM, R.S.0., Co. DURHAM. 
Makers of 
Steel Castings and Stee! Fergings, 
Steckless Anchors, Dredger Buckets, Links and 
Tumblers, Steering Gear, &c. &c. 
SEND YOUR ENQUIRIES. 
Telegrams: Steelworks, Wolsingham. 


WOOTTON BROS., Lro., 


COALVILLE, near LEICESTER. 
Telegrams! Woetton, Coalville. 











Brickworks Plant. Sanitary Pipe Plant. 
CLAY-WORKING PLANT. 
Celliery Plant. General Millwrights. 








M.F.M. FURNAGES 


CAS, OIL, COAL OR COKE FIRED. 
The MANCHESTER FURNACES Ltd. 
Ashton New Road, MANCHESTER. 














R.W.BRACKETT a C2 Li 


ENGINEERS, COLCHESTER. 














SPECIALISTS IN ~ 
SCREENING PLANT 
For WATER, SEWAGE, Etc., 
FILTRATION & PURIFICATION 


OF WATER SUPPLIES, WORKS EFFLUENT, ETC. 
Makers of PUMPS, AIR COMPRESSORS, Ete. 














GOODALL CLAYTONs C&L! 

















BRETTS PATENT LIFTER CO. LTD., 


SPECIALISTS IN 


DROP - FORGING 
EQUIPMENT. 


FOLESHILL WORKS - : COVENTRY 











HULL FORGE IRON & STEEL CO., Ltd. 
Manufacturers of 
BAR IRON & STEEL 
in all sections and qualities 
EAST RIDING IRON WORKS, HULL. 
London Office: 38, Victoria Street, S.W. 











CRANE 
VALVES & FITTINGS 


Heating, Sanitary & Oil Engineers’ 
CRANE -BENNETT LTD., 
Office & Warehouses : 








by The Scottish Tube Co., Ltd., 34, Robertson Street, Glasgow. \! 








Head 
45-51, LEMAN STREET, LONDON, E.1. 
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VERTICAL 
HIGH SPEED 
TWO STAGE 
» AR 
> COMPRESSORS. 






This type of machine is built in all sizes from 
400 cu. ft. to 2500 cu. ft. capacity, and can be 
arranged for various forms of drive. Built by 
skilled Engineers, of high-grade material and 
guaranteed to give satisfaction. 

CATALOGUE ON APPLICATION. 


Established 1874. 


TiLcHMAN’s PATENT SAND Bast Go., L™ 


BROADHEATH Nr. MANCHESTER. 


H.D. 











BAYLISS, JONES & BAYLISS, 


LIMITED, 
MANUFACTURERS OF 


7 BOLTS & NUTS, 
“soa RAILWAY & 


TRAMWAY 
FASTENINGS, 
TELEGRAPH 
RORWOEE, 


FENCING GATES, &c. S 


Jd, 
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Cc. ISLER’S 


















Improved Tube Well & Driving Apparatus 


As supplied to H.M. War Office and other Governments. 


Any kind of Surface Pump 
ing Machinery and Power 
is adaptable. 


Rapid System for obtaining 
Large or Small Supplies of 
Water from “ Alluviam” 
or soft formations, not 
through Rocks or Solid For- 
mations. 


These Tube Wells were 
extensively used in Abys- 
sinia, Egypt, Mesopo 
tamia, and by our Expedi 
tionary Forces. 





Beries of “Tube Wells” 
can be coupled together, 
enabling Large Supplies of 
Water to be drawn from 








Also Artesian 
Bored Tube 
Wells. 


All kinds of 





Cc. ISLER & CO., LTD., 


ARTESIAN & CONSULTING WELL ENCINEERS, 
Artesian Works, Bear Lane, Southwark Street, LONDON, §.E. 1. 
OONTRACTORS TO H.M. WAR OFFICE, ADMIRALTY, CROWN 
AGENTS, INDIA OFFICE, ete. 

Telegrams :—Isiun, Lorpox. Telephone :—Hor 4460 (3 limes). 


BIRMINGHAM :—93-94, Broad Street. LEEDS :—210, Wellington Street. 
And at LIVERPOOL. 














: BRIGGS : BRIGGS : BRIGGS : BRIGGS :: 








Pipe Line under erection at Deer Lake, Newfoundland, by 


Sir W. G. Armstrong, Whitworth & Co., Ltd. 





One of the largest Pipe Lines in the World 

and one of the many which are protected 

against the ravages of internal and external 
corrosion by 


BRIGGS BITUMINOUS COATINGS. 








Please submit your corrosion problems for our consideration and advice. 





MT 





epee © FREE. 


WOLVERHAM PTON, | 


AND 139 & 141, CANNON STREET, LONDON, E.C. 4. 











| WILLIAM BRIGGS & SONS, LIMITED 





5, COWGATE, ~° 87, UNION STREET, 
DUNDEE. 


6, LLOYD'S AVENUE, 
GLASGOW. LONDON, E.C.3. 








: BRIGGS: BRIGGS : BRIGGS : BRIGGS :: 
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Machinery 

Users | 
the whole 
World over : 
recognise 














as the 
STANDARD MACHINE 
GREASE. 


! 
| 
| 
| 
They also know from experience ' 
that 10 Ibs. of genuine “ Stauffer’s 
Lubricant ”’ generally last as long 
as 100 Ibs. of liquid oil. 
| 
| 
| 
| 


This fact, combined with over | 
40 years’ reputation for consistent 
high quality and reliability, has . 
placed this famous British product 





in a position unassailable by any + 
SOLE competitor. 
MANUFACTURERS: REIS EY 5 9 TEEN ae | 


TRIER BROS., Lrp. 


36, Victoria Street, & Cumberland Works, 
Westminster, S.W. 1, Camberwell, S.E. 5. 








YOUNGS’ NEW. PATTERN 


“LOW-HEADROOM” COMBINED 
RUNNER & PULLEY BLOCK. 









WRITE FOR FULL PARTICULARS. 


QUICK 












































LIFTING, SELF- 
ONE HOOK SUSTAINING 
ALWAYS RUNNERS 
DOWN AT CAN BE 
LOADING MADE TO 
LEVEL TRAVEL 
WHILST ON TOP 
THE OR BOTTOM 
OTHER OF GIRDER. 
iS AT 
THE TOP. 


YOUNGS, 


RYLAND STREET WORKS, 


BIRMINGHAM. 


Telegraph c Acdress : Telephone No. : 
OLDENS, BIRMINGHAM. Edgbaston 2301. 











A.G. MUMFORD, ws. 


CULVER STREET 
ENGINEERING WORKS, 


COLCHESTER. 








IMPROVED 


DUPLEX 
PUMPS 


VERTICAL 


OR 


HORIZONTAL 


FOR 


ALL DUTIES. 














PARTICULARS AND PRICES ON APPLICATION. 





| 














FORGINGS FOR 
SHIPBUILDING AND 
MACHINERY UP TO 
ANY SIZE & WEIGHT. 
CRANKSHAFTS, 
LINE SHAFTING, &c. 


DEUTSCH - LUXEMBURGIS CHE 
BERGWERKYJ - U. HUTTEN-A:G. 


DORTMUNDER UNION 


DORTMUND - GERMANY ~- 
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STEEL STRUCTURES 


ROOFS, BRIDGES, TANKS. 























CLYDE STRUCTURAL IRON Go. Lo. 


CLYDESIDE IRON WORKS, 
conruasres, aasaow. SCOTSTOUN, 


rine sees GLASGOW. 


WESTERN 2062-2068. 

London Agents: 
GILLESPIE & CO., Ltd., Leadenhall Buildings, 
1, Leadenhall Street, London, E.C. 3. 






















Telegrams — 
“ BRAKE,” Manchester. No, 613 CENTRAL, Manshester. 
“EXCLUDING,” Parl. Loadon Nes. 9770-9771 VICTORIA, London. 
CABLE ADDRESS: “BRAKE,” MANCHESTER, CODES: A.B.C. Sth & 6th. 


GRESHAM™M’S PATENT 


INJECTORS 


Hot Water Injectors for dealing with water up to 140 
deg. with 180 lb. pressure. 





Largest and Oldest Makers of Injectors in the Kingdom. 
Every Class of Injector Made. 


GRESHAM & CRAVEN LTD., 


HEAD OFFICE AND WORKS: 


ORDSALL LANE, SALFORD, MANCHESTER. 





London Office: 
420, WOOD STREET, WESTMINSTER, 8S.W.1. 
GLASGOW OFFICE: WM. LESTER & SONS, li, WEST REGENT STREET. 


NEWCASTLE-ON-TYNE OFFICE: FRED CRIPWELL, 18, BIGG MARKET. 
BELFAST OFFICE: R. PATTERSON @& SONS, 13 & 15, BRIDGE STREET 


OVERSEAS AGENTS: 








FRANCE, BELGIUM, SPAIN AND PORTUGAL: 

Walter Strapp, 15, Rue de Madrid, Paris. 
HOLLAND: Th. H. M. De Grijs, 17, Wenckenbachstraat, The Hague. 
ITALY: Giovanni Cheechetti, Piazza Sicilia, 1, Milan. 
AUSTRALIA: Adams & Co., 521-523, Collins Street, Melbourne. 
INDIA : Heatly & Gresham, Ltd., 204, Hornby Road, Bombay. Madras : i4 & 15, Popham’s Broadway 

Do. 6, Waterloo Street, Calcutta. Lahore: 31, The Mall. 
SOUTH AMERICA: Evans, Thornton & Co., 466, Calle Defensa, Buenos Ayres. 
POLAND, ROUMANIA AND THE NEW STATES: 
British Engineers & Traders Syndicate, Ltd., Australia House, Strand, London, W.C. 
SOUTH AFRICA: Jenkins & Co., 12-14, Greenmarket Square, Cape Town. 
Mercury Lane, Durban. 
Do. Ginsberg Chambers, Johannesburg. 

























"Rheinmefall” 
Seamless Normalised 
Shell Buffers 


(patented) 


The only Buffer without 

ensitive parts such as 

edges Bolts,Cotters or 
reinforcing plates. 


Rheinmetall | 


66, Hatton Gerden, LONDON,E.€.1 — cxz0 


A One Prete? Job 
BLISS “PRESS 


If it is a Press job consult us. We build 
presses for every stamping proposition. Here 
is one of our Trimming trimming a 
six-throw automobile crankshaft in one oper- 
ation after forging. Write for details of our 
Drop-Forging Plant to-day. It will interest you. 


E. W. BLISS CO. 


21, POCOCK STREET, LONDON, S.E. 1. 
Telephone: Hop 4340. “ Blissdo London.” 
BIRMINGHAM SHOWROOM AND OFFICES : 

Ocean House, Navigation Street. 


Telegrams. 
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RANSUME MARL ES 


BEARING Co LTD 


NEWARK on TRENT 





FOR THE 


HEAVIEST 
DUTY secciry 
‘ Rs ie BALL & ROLLER 


BEARINGS. 


MANUFACTURED To CARRY 
LOADS WHERE OTHER 
BearineGs Fair 
































THE UNBREAKABLE PULLEY & 
MILLGEARING CO., LTD. 


(ESTABLISHED 1884) 


IMPORTANT ANNOUNCEMENT. 





Our new Wrought Iron Pulley price list is now available. Standard 
sizes are listed from 17° to 144° dia., and from 3” to 14” face. 


As will be seen from the section of a column which we reproduce, our list 
gives really comprehensive information regarding every pulley listed. In addi- 
tion full information is given regarding double arm and extra strong pulleys. 


List 521/E will be found invaluable by all buyers and users of Pulleys 
and will be sent post free on application, together with SUBSTANTIAL 
DISCOUNTS. 





Face, 6-in. wide. 4 


Diem. Max. e 














HP. 
of | Sele | For steko | HP. 
Pulley. Speed. rm Sele PA | Weight, | Price. Code 
between ng R.P.M. oe | a | 
~~ R.P.M. mergin. | tee. | 

17 | 1350 | 1°-3" | 60.0| 3.7| 42 | 26/- | Lecye 
18 | 1270 | 45.7) 3.6) 43 | 26/- | Lepar 
19 | 1205 » | 48.8! 3.6| 43 | 27/-| Lepes 
20 | 1145 1] 3.5| 44 | 28/- | Lepum 
21 | 1090 | 1)°-3"| 66.4) 6.1! 56 | 30/- | Lepac 
22 | 1040 62.4; 6.0| 58 | 32/-/| Lesur 
23 | 1000 45.0) 4.6|) 53 | 33/6 | Leric 
24 955 | 42.0) 4.4! 54 34/6 | Leerx 
25 920 400) 4.35 56 | 36/- | Lenuz 
26 | 880 » | 66.8) 7.6) 67 | 37/6 | Lenys 
27 | 850 163.7! 7.5| 70 | 38/6| Lerer 
28 | 820 606) 7.4| 72 | 39/6 | Lerir 
29 | 790 68.0) 7.35 73 | 41/6 | Lerow 
30 | 7 56.0/ 7.8, 7% 43/- | L 
3] 7 137-3" 40.0| 6.4! 77 | 44/6) Leryn 
32 67.6 | 9.4 87 45/6 | Lecas 
33 | 695 64.6) 9.3| 89 | 46/6 | LeceD 

34| 675 62.1/ 9.2! 91 49/- | Lec 
3 655 | 60.0; 9.15 93 | SO Lecuy 

|} 36) 640 58.2; 9.1, 95 | Si/- | LeHaN 

\| 37 620 a 56.0| 9.05 97 | S4/~/! Leaner 

} 38 605 pam 54.4 9.0 


99 56/6 | Lenis 











ll 404 


MANCHESTER: Boundary St., West Gorton. 





LONDON: 56, Cannon St., E.C. 4. 

















DRAKE & GORHAM, | 


LTD., ® 
ROCKINGHAM WORKS, 
Newington Causeway, London, §.E.1. 
































NEW times new standards. 

To-day a“ reputation for 
“Quality” has to be maintained 
as well as earned 


The fine reputation of. Dormer 
Brand Twist Drills is not only 
maintained, it is enhanced by every- 
day performance on work of all 
kinds. Here, we claim, is “ quality” 
indeed: the kind of quality that 
means economy. 


Dormer Brand High Speed Twist 
Drills, Reamers, and Milling Cutters 
will help you to reduce production 
costs. 

Write for lists. 

THE 

SHEFFIELD TWIST DRILL 

& STEEL CO., LTD., 


Summerfield St,, Sheffield 


"Phone: 4827-4828. 
‘Grams: *‘* Proells, Sheffield.*’ 
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OIL FUEL FIRING 


GIVES THE FOLLOWING ADVANTAGES ; 


BOILERS. GENERAL. FURNACES. 
HIGH EVAPORATION. BURNS ANY LIQUID FURL. EVEN TEMPERATURE 
LOW FLAME VELOCITY. BURNS COLD OIL, FULL CHAMBER OF FLAME 
NO BURNING OF TUBES. REQUIRES NO FILTERS. NO BURNING OR SCALING 

| NO CARBON DEPOSIT NO JET ACTION LIGHT ON BRICKWORK 

SHORT SOFT FLAME LOW FIRST COST LOW FACTOR OF EXCESS AIR 
SILENT WORKING SMOKELESS BURNING INCREASED OUTPUT 
WIDE RANGE OF LOAD NO STANDBY LOSSES 


FILMA BURNERS are designed to operate with either 
Fan Pressures as low as 4° Water Gauge, by Com- 
pressed Air at 3 lbs., or Steam Pressures at 18 lbs. 


Burners supplied for all heating purposes and 
to burn from 0.5 to 75 gallons of Fuel per hour. 


Filma Oil Burners Ltd. 


| 4, BROAD ST. PLACE, LONDON, E.C. 2. 



















30° O° « 9 OO" xk 200 lbs. W.P. 


INDIA .-6 
FRANCE - 6 
CANADA - 4 


Three recent orders for Foster 
Boilers indicate their popularity 
with steam users of all 
nationalities. All over the world 
the name of “ Foster’ is recog- 
nised as the guarantee of quality 





SEND FOR CATALOGUE No. 15 


‘Phone: 96 & 19 PRESTON. ‘Grams: FOSTER, PRESTON 
JOSEPH 


>I SONS. TER 





ome FOS 


SOHO FOUNDRY. PRESTON 































































ROTHERHAM’S 


SIGHT FEED LUBRICATORS 





are standardised in all sizes, suitable for 
Gas and Oil Engines, Machinery, etc. 


Illustration shews one of many 
types, and complete list will be sent 
on application. 


Special enquiries are 
also solicited, as we are 
in a position to manu- 
facture to your own de- 
signs. We also specialize 
in Greasers, Squirts, 
Filters, Taps and Gauges, 
etc., etc. 


ROTHERHAM & SONS, Ltd. 


Telephone: 752 and 753. 


COVENTRY. 


; ROTHERHAM’S 
Telegrams: | COVENTRY. 





HENSCHEL 
LOCOMOTIVES 


of all gauges and sizes, 
for main and secondary lines, 
contractors’ engines, etc. 


Annual Capacity: Total Output: 
1,000 Locomotives. Over 20,500 Locomotives. 


Steam road rollers and other road-building machinery, 
Portable and semi-portable engines, 
Box and trough tipping wagons, 
Motor trucks and ‘busses. 








London Agents :——Messrs. GOSSELL & SON, LTD. 
110, Cannon Street, — LONDON, E.C.4. 





















J 








Teepbeee Mos No.:—City 6754. Telegraphic Address:—*‘GOSSOTTO,"’ Londoa. 
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HE Davis Steel Wheel is 

a one-piece wheel with a 
tough, wear resisting man 
ganese steel tread integral 
with a soft safe centre. 


The Davis Steel Wheel is 
fluid compressed by centri- 
fugal casting and scientifically 
heat treated. A lighter, yet 
stronger “ One-Wear” Wheel, 
which entirely eliminates tyre 
turning. 


Write for « copy of the 
“ Davis " whieh 
how the Davie Wheel gives 
id with mini main- 

temanece costs. 









The Davis Steel Whee: is mads in England by -— 







ATLAS WORKS, SHEFFIELD. 





_ 








1.P.8.—1. 











WATER 


TURBINES 


AND 


PELTON WHEELS 


OIL PRESSURE GOVERNORS 


W. GUNTHER & SONS, 


CENTRAL ENGINEERING WORKS, 
OLDHAM. 


ROPES. 











PELTON WHEEL & GOVERNOR 











COTTON 
DRIVING 


LAMBETH 





SATO 


Established 1789. MADE 3 OR 4 STRAND. 
Specially suitable for Drives in Engineering Works, Rolling Mills, Cement Works, 
Textile Factories, and Main Driving Generally. 
Driving Free on application. 


THOMAS HART Ltd. 85" Blackburn, England 
SF on 


MINING \ 
























INDUSTRIAL ‘= 
oF tvERY 
A. & J. MAIN & 0? | 7. DESCRIPT _ 
Australian House, Strand, W.C. 2. Werks: Pessilpart o Spec ANS 
Qvervens Branches: Onge Town aad Calcutta. Glaagew. 















INCREASE IN 


70°: 


ORDERS 


FOR 


ROGS-RIGBY MOTOR - DRIVEN 
POWER HAMMERS! 


DOES THIS STATEMENT 
ARREST YOUR ATTENTION ? 


The reasons 





for this increase are convincing. 
Are you interested ? 





This photograph sh ws a corner of our erecting shop with four 
ROSS-RIGBY Motor Driven Power Hammers nearing completion, 


Sole Makers 


being an order: from one firm. 





R.G.Ross & Son Ltd. 


Greenhead, 


Glasgow. 


Patentees of the famous RIGBY STEAM HAMMERS. 




















Give greatest 


Every Engineer 





possible protection to all direct 
connected drives. 

Nearly 2,000,000 H.P. working. 

for 


should send 


“The Coupling of Machines.” 





THE WELLMAN BIBBY CO., LTD., 
36, KINGSWAY, LONDON, W.C. 2. 


Yelephone : 
Holborn 2588 @, 


Telegrams : 
Principium, Westcent, London, 
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HARDNESS TESTING. — 


THE 


ORIGINAL AND GENUINE BRINELL MACHINE. 


The only machine with which tests can be made 
giving results strictly comparative, and in accordance 
with the Standard Universal Hardness Numbers. 


















J. W. JACKMAN & Co., Ltd., 


Caxton House, LONDON, S.W. 1. 


Telephone: 30 Vicrortia. Telegrams: “ MoLpErs, ‘PHONE, LONDON 





CAPEL ENGINES 


12 to 60 B.H.P. 














HORIZONTAL “ey 
AND Lists. 
VERTICAL. 
OIL 
AND AGENTS 
PRODUCER SOME PARTS 
GAS. 
CAPEL & CO., Ltd., 168, Dalston Lane, London, E.8. ‘Telesis: Sunte,jonte 





—— 


COLD DRAWN Aare COLD DRAWN 
STEEL CHANNELS TTA NINA SS iustian scons 


TUBECP ~ 


























DIAMETERS FROM 34°103" 
Oe oP eanad 4 cer diay STEEL TUBES 
TUBES for BEADING 


SPLIT STEEL 











MANCHESTER— 
67, Barton Arcade. 


GLAs8GOW— 
423, St. Vincent Street. 


BELFAST— 
8, Corporation Street. 


LONBON— 
**Cleck House,” Arundel! 8t., 
Strand, W.C. 2. 
NEWCASTLE-ON-TYNE — 
Commercial Union Buildings, 
Pilgrim Street. 


SHEFFIELD— 
ns, Wes 


t Street. QUALITY. 


ROLLED METALS & TUBES 


In 
BRASS, COPPER & NICKEL SILVER, 
In all sizes—For all purposes, 


BRASS & COPPER 
LOCOMOTIVE & CONDENSER TUBES. 


EARLE, BOURNE & CO., LTD. 


Birmingham Rolling and Tube Mills, 
BIRMINGHAM. 








Tel. No.—Edg. 2141 Est. 1874 








(3 lines). 





Se 


jor BLA 3s" TO 6" IN 14 GAUGE TO CASED WITH 
hto3 20 GAUGE. BRASS, COPPER 
O ~ OR ALUMINIUM 


























METAL WORKS. 





YOU CAN EcONOMICALLY EXTRUDE 


METAL TUBES, RODS & BANDS 


of any commercial alloy on our 


HYDRAULIC EXTRUSION PRESSES 


Built in various sizes for Tubes of perfect concentricity, ranging 
’ 





from "/ye" to 7” dia., having a minimum thickness of */16’. 


Also suitable for Rods, Bars, Strips and Stay Bolts. 


|EMPIREPATENT’ DIRECT LUBRICATORS 


DIESEL AND OTHER ENGINES. 
_ Made ip any number uf Feeds. 


Alse supplied with 
DIRECT LEVER and PULLEY 
DRIVES. 


* 
HAVE YOU ANY LUBRICA- 
TION PROBLEMS ? 


my THEN WRITE TO 


EMPIRE ENGINEERING CO. 
(MANCHESTER), LTD., 

EMPIRE WORKS, 
SALFORD, MANCHESTER. 


x UN 





Me: 
ue 

















ASK FOR DETAILS & STATE THE KIND OF WORK TO BE DONE. 








WE HAVE SPECIALISED IN ALL KINDS OF 
HYDRAULIC MACHINERY, PRESSES & PUMPS 
FOR TWENTY YEARS. 


SCHLOEMANN 


AKTIENGESELLSCHAFT, 


DUSSELDORF 


(GERMANY.) 
















LEAD PIPE MAKING 
MACHINERY. 


SHEET LEAD ROLLING 
MILLS. 


TE EGLIPSE TOOL Coy. 





























LINWOOD, au GLASGOW. 














for 
5 


IN 
RTS 


ton, 


1H 
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KORTING BROS. (1917) LTD. 


64, VICTORIA STREET, S.W.1. 





Multijet Ejector Condensers for High Vacua. 
Water Cooling Plants. 
Universal Injectors. 
Steamjet Elevators and Silent Water Heaters. 


Gasproducer Blowers and all Steamjet 
and Waterjet Apparatus. 


Gilled Pipes and Complete Heating Plants. 
Spray-Nozzles. 





Condensers, Awarded GOLD MEDAL at Franco- British Exhibition, 1908. 





—repairs are - - 
seldom necessary 


“mt 


Adjustments are 
quickly made — 


— 














“THE LANCASTER” STEAM TRAPS 


A patent adjustable air valve fitted to the top of the float entirely over- 
comes the trouble due to the re-evaporation of water at high tempers- 
tures, and water at any temperature up to that of the steam from which it 
is drained van be efficiently cleared from the pipes or vessel to be draimed. 


Telegrams ; Telephone ; 
‘ PISTONS,’ 794 
Manchester. Pendleton. 





B.C. &Ce 

















PNEUMATIC 


~ CLEVELAND *™58N2 


REVERSIBLE AND NON-REVERSIBLE 


for 


DRILLING — REAMING — TAPPING — 
TUBE EXPANDING —WOOD BORING 


“CLECO”’ Drills are the latest type of the Cleveland 
Drilling Machines. 
They are very simple and robust in construction and 
develop exceptional power and high speed with mini- 
mum friction. 
They have BALANCED crank shafts, ONE PIECE 
connecting rods and BALL BEARINGS on all revolv- 
ing parte. 
They have crank chambers in which all moving parts 
are exposed continuously to a bath of lubricant, thus 
ensuring long life. 


JOHN MACDONALD & CO., 


POLLOKSHAWS, GLASGOW. 





Announcing 
Fhe New 
CLECO 


Ball Bearin 
AIR DRILL 





Write for Catalogue 
No. 25, which fully 
describes this machine. 











| Smedley Brothers L” se" 








REVOLVING or 
STATIONARY PANS. 






PERFORATED or 
SOLID BOTTOMS. 
Over or Underdriven 


Mixers 


Edge Runner Grinding Mills 


of all kinds for all purposes, 
to drive by Belt or 
combined with 
Steam, Oil 








Electric Motor. 











PAINTING 


New Model (Patent) 


AEROSTYLE 


Portable 
Paint Sprayer 


Self-contained with 
Air Receiver for Steadying 
Pressure, Reducing Valves 
for paint and air feeds, 
and Paint Container. 
Weighs only 6O Ibs. 


THE MOST EFFICIENT MECHANICAL PAINTER. 
Write for particulars :— 

AEROSTYLE Ltd., 174-176, St. John Street, 

ENGINEERS, Clerkenwell, LONDON, E.C. 1. 


Telegrams Telephone 
** Aerostyle Sm nw la Clerkenwell 7963 
+ -™ International. 




















LIFTS 


ELECTRIC - HYDRAULIC — HAND. 


A.so ELECTRIC CRANES. 


LONDON HOIST CO., 


103, WORSHIP STREET, E.C.72. 

















BOVING «& CO., Ltd. 


WATER TURBINES, 
PIPE LINES, ETC. 


AND 


PULP & PAPER 
MAKING MACHINERY. 








ie 4 ¢ A “ 
6 Units of 5600 B.H.P. each, supplied to the Mysore Government, India. 


HEAD OFFICE: 
56, KINGSWAY. LONDON, W.C. 2. 








Telephone: Holborn 6420 (3 lines). Telegrams: Jenorten, Phone, London. 





THE STEEL PIPE COMPANY, Lro., 


KIRKCALDY, Ne. 
MILD STEEL PIPING For: 


Exhaust Steam & Circulating Water, 
Pipe Lines for Water Power, 
Sewage, Suction and Dis- 
charge, Gas and Tar 
Mains, Air Blast, 
&c., &c. 
















Tanks, 
Air Receivers, 
Condenser She'ls, 
Expansion Joints, Oil 
Boilers, dJacketted Pans, 
Crystallizer Shells, and Mild Stee! 
Chimneys. ‘ 
SPECIAL PIPES FOR ELECTRIC STATIONS. 
TELEGRAMS: Angle Flanges and Stamped Stee! | Flanges. 


LONDON AGENT 
John Wilson (London), Ltd., 39, Live Street, E.C. 3. 
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demand a filling of Smooth-On No. 3 


A’ the body is metallic iron, it cannet dry out, 
shrink, crack or shrivel. Tn ntrast te 

ordinary fillers, Smooth-On No. 3 retain .~ origin ral 

Soleil for all time, and therefore is as » dupentiahie 

as the pipe metal itself on lines carrying any fluid 

aud any temperature. 

Sold everywhere in 1 and 5-Ib. 

to use, 





tins, Ready ; 


Write for the Smooth-On Handbook. 





Distributed by Walter P. Notcutt, Ltd., 8, White 
Street, Moorfields, London, E.C.. and carried 
in stock by leading dealers and supply houses. 








Made by Smoorm-Onw Mro. Co., Jersey City, N.J., U.S.A 





THE ENGINEER’ S GREAT LABOUR SAVER. 





WILSON ’S 


PATENT 





NIBBLING 
MACHINE 





SRS SRSA SS SRSA SSA SR Si SS A: 


ii 


MWe) whic eine All ai, 


TALEX. FINDLAY &G0.LT0. 


STRUCTURAL ENGINEERS, 


MOTHERWELL, SCOTLAND. 


Steel Bridgework, 
Buildings, Roofs, 
Girders, Etc. 


STEEL PITHEAD FRAMES, STEEL 
- = WAGON UNDERFRAMES - - 
- - OIL STORAGE TANKS - - 


Speciality, Stamped Steel Floor Troughing, 








London Office: 9, VICTORIA ST., S.W 
“ PARKNEUK, LONDON.” 


Head Office: MOTHERWELL, N.B 
Telegrams: “ FINDLAY, MOTHERWELL.” 
A BC Code, 4th & 5th Editions. 


a A RAR SRR ROR ARS SRA 


So ea teal AA UU UR UR ARR MRA 


| 
| : 








PARAFFIN 
& PETROL 


From 12 to 105 H.P. 
Suitable for 
all types of 
motor craft, 
also for 
stationary 
purposes 
such as elec- 
tric genera- 
ting sets, 
pumping 

sets, &c. 


28/32 H.P. Paraffin Engine & Reverse Gear. 


GLENIFFER MOTORS LTD., 


Telegrams; “GLENGINE, GLASGOW.” 


ANNIESLAND, 
GLASGOW. 








WILL QUICKLY CUT TO ANY DESIGN 
ALL KINDS OF SHEET METAL. 
Write for prices and haanele of work, 














Telegrams : 
FLASK, BIRMINGHAM. 


Telephone : 
EDGBASTON 2161-2-3. 


ELECTRICAL CONDUIT TUBES 
AND FITTINGS, 


ALSO 


LOCOMOTIVE TUBES, 
SEAMLESS STEEL TUBES, 
CONDENSER TUBES. 


THE METALLIC SEAMLESS TUBE CO., Ltd., 


WIGGIN STREET, BIRMINGHAM. 














SIEBE, “GORMAN & CO. 'S 


DIVING APPARATUS. 


Sole Makers to the British Admiralty. 


SMOKE HELMETS, 
OXYGEN BREATHING APPARATUS 


for poisonous air. 


MEDICAL OXYGEN APPARATUS 
and 


AIR COMPRESSORS & VACUUM PUMPS 
Immediate Delivery. 





187, WESTMINSTER BRIDGE ROAD, LONDON, S.E. 
Telegrams: Sisbe, Lamb, London.” “Phone No. : Hop 3401 (2 lines). 








Wires 


of any kind 


Wire Goods 
Wire Ropes 


for all purposes 


al FEITEN & GUILLEAUME 


ICARLSWERK 


ACTIEN=-GESELLSCHAFT 


KOELN-MLILHEIRG 
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are manufactured from the PIG IRON to the FINISHED ROPE entirely in their Works by 
the Acid Siemens Martin Process from specially selected materials preducing the highest class of 


IMPROVED PLOUGH AND IMPROVED PATENT STEELS FOR WIRE MANUFACTURE. 
REGISTERED TRADE MARK 








George Cradock & Company Ltd. 
SYMBOL OF EXCELLENCE. 


GEORGE CRADOCK & CO., Ltd. 


(BRANCH OF BRITISH ROPES LIMITED) 
Steel Works, Rolling and Wire Drawing Mills, 


WIRE ROPE WORKS, 
" Cradack” Webefield.” WAKEFIELD. ee om ' 


Lendon Office: 32, Cavendish Square, W. |. 














THOMAS TURTON & SONS 


LIMITED 
MANUFACTURERS OF 


Crucible Cast Steel « Spring Steel 


STEEL FORGINGS, 


ENGINE, CARRIAGE & WAGON 


SPRINGS. 


CAST STEEL FILES & HAMMERS FOR ENGINEERS 





SHEAF WORKS, SHEFFIELD. 


London Office: NORFOLK HOUSE 7, LAURENCE POUNTNEY HILL, E.C. 4. 





Stern Wheel Steamers, Bucket and Suction Dredger: 
Ocean Cable Steamers, of all sizes 


Gold Dredgers. 







Telegrams : 
* LOBNITZ, Sole Makers 
RENFREW.” of Patent Rockbreaker 
anaé for rock excavation under water without explosives. 








Kelvin Engines 2===- 


With or without Radiator Cooling 
3 to 60 H.P. on Paraffin or Petrol. 


For AiR COMPRESSORS, DYNAMOS, 
PUMPS, HOISTS, and all jobs requiring 
a power unit of absolute dependability. 















Write for Engine Catalogue No. 3. 


THE BERGIUS 


Co., LTD. 





KELVIN 


{9 STEELCOMPANYor SCOTLAND 


EE( sirmEns (Ja) proce ss ite 


a ESTD * watrsioe' © 1872 ~~ matter 


23. ROYAL EXCHANCE SQUARE, GLASCOW. 
eo WORKS OFFICES i 
ae | 23,ROYAL EXCHANGE SQUARE, 
HALLSIDE, NEWTO CLASGOW, a 
w BLOCHAIRN,GLAS GOW 9,MINCING ye poten 


a erty: 
ol OE zg 


Manufacturers of 


building, 

EEL Plates for Ships, Boiler and Bridge 

—— “Anes Zed Bars, Tees, and all forms of Sect mal Bars 

uired for constructive purposes. — 

CASTIN' S of all kinds and largest _ for Ship Stems 
Stern Posts, Anchors, Rudders, & 

FORGINGS of every description. 

AXLES of highest quality, to meet requirements of Home and 
Colonial Railways 

ES-— Locomotive Carriage and Wagon, to all requirements 


SPECIAL STEEL of all kinds used for constructive purposes. 








To make sure vour RINGS are TRUE buy from 
The Standard Piston Ring and Engineering Co.., 


“LT wb... 
Premier Works, Don Road, SHEFFIELD. 


Telephone No, 2149. Telegrams: “Ocean,” Shelbeid 
The Original and Genuine Davey Robertson 
HAMMERED CAST IRON PISTON RINGS 


Our Hammered Piston Rings are well and 
fayourably known all over the world for their 
efficiency and long wearing qualities. They 
keep the cylinders round and maintain « per- 
fect joint until worn out. The pressure on the 
cylinder wall always remains constant. 

All sizes 2in. to 72in. diam. In our special 
quality piston ring iron, giving spproximately 
14 toms tensile per sq. inch. 

Quickest Possible Delivery. Lowest Possible Prices. 











: = The Belt Built for 
poe ter | Babb abate, 


‘THE ingemous construction 
of HENDRYS' BELTING 
gives an unequalled flexibility 
and entirely obviates slipping 
or vibration. A HENDRY 
BELT will give a satisfactory 
drive over the smallest of 
—" when all other belts 
ave failed. 
Write for Booklet. 
Sole Makers and Patentee-: 
= JAMES HENDRY, LTD., 
Laminated Leather Works, 
BRIDGETON, GLASGOW. 











254, Dobbies Loan, GLASGOW. 






VICKERS (SEARING 
WATER - TUBE 


BOILERS. 


Highest Possible Efficiency. 
No Gente. No Blctored Tubes 
By po and ad Supply of 
Water to Bottom Tubes irst. 
Large Circulating Mud Drums. 


Contracts for many Super Power 

Stations now in progress, including 

Boilers of aoe ibs. Evaporation 
ACH. 





Sole Manufacturing Licencees of 


Illinois Chain Grate Stokers. 


Contracts for Stokers 20ft. wide 
new in hand. 


Send your Enquiries to— 


VICKERS BOILER CO., LTD. 
(Proprietors and Manufacturers of the 
Spearing Type Boiler), 

50/64, THE BROADWAY, WESTMINSTER, 
LONDON, 5.W. 1. 

Telephone : Victoria 684 
Telegrams: Arcturus, Sowest, London, 5 lines 
WORKS: Baaneow w-Foannes. 
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THE DENISON : 
UNIVERSAL TESTING MACHINE 
Made Arranged for 
in Making Tests 
Capacities mt 
“9 aes Tension, 
Requirements. Compression, 
— Transverse, 
Abe Shear cdma p 
Details Easy to operate 
ang and very 
Prices. Accurate. 





SAM! DENISON & SON LTD., 
PARKSIDE, LEEDS. 




















Sin. SWING “ J & L"’ HARTNESS FLAT TURRET LATHE, “ Steel Head" Model. 


MERIT 4%» METHOD. 


Fhe Hartness Flat Turret Lathe with cross sliding head 


stock brought a new era in Chucking Work because it gave 
high speed steel tools a chance to do their work as metal 
removers. 

Phe morits and methods of the “** HARTNESS ” for Chucking 


Work are discussed in “ PROBLEMS OF YOUR 
SHOP—PROBLEM No. 3 


In case this booklet hes not come to your attention, a 
request to us will bring you on 


JONES & LAMSON MACHINE CO., 


19, WATER LANE, LONDON, E.C.4. 
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STEAM CRANES 


ELECTRIC CRANES. 














Telephone: 1266 DERBY. 


Derby. 


Telegrams: “COLES DERBY.” 


HENRY J. COLES, Ld., cost" Worxs, 




















“ Pumps, Rodley.”’ Telephone No.: Stanningley 71730 


Codes: A BC, Sth Edition. Marconi International. 


The Leeds Engineering & Hydraulic Co. 


LIMITED, 


RODLEY, LEEDS. 


Telegrams: 


REGISTERED 








MAKERS OF ALL CLASSES 
HYDRAULIC MACHINERY, CRANES, LIFTS, 
HOISTS AND WINDING SETS, &c., &c. 





Fuel Economy 


by Insulation. 





We specialise in the 





efficient insulation of 
Boilers, Steam and 
Feed Pipes, Turbines, 
and all Steam Gene- 
rating Plant, etc. 


ILLUSTRATED BROCHURE 
ON REQUEST. 





& Co. Ltd. 


HospeE.Li, Way‘*@" 
45, CHURCH ST., MINORIES, 
LONDON, E. 1. 











INSULATION SUPPLIED & FIXED 
BY HOBDELL, WAY & CO., LTD. 


ee AVENUE 3810 (4 lines). 
legrams :—“"HOBNAILS, ALD., LONDON.” 
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LANCASHIRE Economy in the handling 
CORNISH & of fuel and the disposal of 
ECONOMIC ash is as important as 
(DRYBACK) economy within the power 
BOILERS. house. Why not employ 
— SPENCER MACHINERY 
BOILERS IN STOCK .3 to serve you? 


FOR IMMEDIATE DELIVERY. 


2 Lancashire, Fiat-End, 30ft. by 8ft. Gin, for 160lb. working 
pressure, with Insurance Company's Certificate. 


1 Lancashire, Flat-End, 30ft. by 7ft. 6in., for 180lb. working 
pressure, with Insurance Company's Certificate. 


H. & T. DANKS (NETHERTON) L* 


Telegrams N E 7 H ia Hy pg O N ’ Telephone : 


“Danks, Netherton, Nos 361 & 362 
Cradley. 


Worcs. DUDLEY, WORCS. 
LONDON OFFICE: BANK CHAMBERS, 329, HICH HOLBORN, W.C. 1. 






SPENCER 
(MELKSHAM) 
LIMITED. 






















™ TANKS, 


PRESSURE 
VESSELS, 


STEEL 
CHIMNEYS, 


PROCESS 
STEAM 
PLANTS. 




























































































_| DOUBLE CUTTING TOOL BOX 


Patent Applied for No. 7746. 











OUTPUT INCREASED 


° 
AT LEAST 50 / 
oe 


GREAT SAVING IN 


Photo illustrates — pes ih 
our Redman-Binns 
Double Cutting Tool 
Box. 














This has been tried POWER. 

out in our own 

W orksand has proved IN MOST CASES 
eminently satis- EXISTING MACHINES 
factory. CAN BE FITTED. 











SEND US PARTICU- 
LARS OF YOUR WORK 
AND LET US TELL 
YOU MORE ABOUT 
THE DOUBLE CUT- 
TING BOX. 


Come and see it in 
operation at our 
Works. 





+--+ — _ ee — - _ 


C. REDMAN & SONS, Bye GIBRALTAR, HALIFAX. 


‘Phone: 308 Halifax. Telegrams: “ Plane:s, Halifax.” 
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White Line Simplicity 
SIMPLICITY is the keynote of the 


Morfree '’ Permanent White Line, so 
far as fixing is concerned. 


For enduring wear it has no equal, the 
porcelain stud and steel sheath lasting 
longer then the road itself. For eco- 
nomyandconvenienceitis easily the best 





















proposition for road marking, having 
regard to its durability and visibility. 





The “ Morfree "’ Permanent White Line can 
be used on any road surface with equal effi- 
ciencyandeconomy. Write for full particulars 


Morfree’s 


ROADWAY LAND MARKINGS CL: 


ABBEY HOUSE, 
VICTORIA ST., LONDON, S.W. 1. 









The above illustration shows the ease 
and simplicity of fixing, in this case 
weed blocks. (1) Dip the “* Merfree * 
Stud in bitumen, (2) place ip steel cup 
and (3) insert in the drilled weed block . . 
—or alternatively insert the completed ... : hese) 
blocks fitted with " Morfree” Studs. Victoria 1220. 


seca 
STEAM- RAISING & MAINTENANCE: at INDUSTRIES 


There are still Large Dumps of Waste Fuel available for Steam-raising 
offered at Half-a-Crownaton. These dumps can be burnt efficiently 
on TURBINE FURNACES under guarantee of steam-raising and maintenance. 


ANY type of Boiler, HORIZONTAL or VERTICAL, LAND or MARINE. 






































Fitted in a few hours, from stock, without drilling to Boiler. 
NO UPKEEP COSTS. Durable FIREBARS. 


Fill in your name and address, cut out this advertisement and post to us and we will send you 
full particulars of what we can a! ~~ ag aad USERS’ REPORTS of steady steam-raising 
ite of coal troubles. ENGR 


Namte... deuadeh . snde - do dumeeeen bi dewe.e é AAGNOES... .. 6 0 Soe va bAWE s case 


THE TURBINE FURNACE Co. Lro. 


238b, GRAY’S INN ROAD, LONDON, W.C.1 
TELEGRAMS: Asunder-Holb, London. TELEPHONE: Museum 4365. 


RICH, DD. BATCHELOR, 
ARTESIAN & CONSULTING WELL ENGINEER. 


A » BOR ES) Established over QOne-and-a-half Centuries. 
j if CONTRACTOR TO ADMIRALTY AND WAR OFFICE. 


WATER SUPPLIES. 


Air Lifts, Steam, Gas, Oil, and Electric Pumps. 
UNCOMPLETED WORKS UNDERTAKEN 
73, QUEEN VICTORIA ST., LONDON. 
Wires (Witembed, Catiam =| Artois Works, CHATHAM. 


Central 4908 and Chatham 7i. 
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INTERNATIONAL COMBUSTION LTD. 


INCORPORATING HARDINGECO. for EASTERN HEMISP HERE. 


GRINDING & PULVERIZING OFFICES, 
11, Southampton Row, London, W.C. 1. 







‘Phone: Museum 2867, Cable & Grams: “ Lopulco, Westcent, London.” 
WORKS: — BARROW-IN-FURNESS — DERBY — ERITH. 
GRINDING AND SCREENING SPECIALISTS. 
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MODEL 271 MODEL 544. MODEL 273 
24x 6 


For rue Inrremra: amp Exrenna, Worn 

























their high standarg of accuracy and low production costs whether on short jobs or 
long manufacturing runs. 






















Our sole specialty is 


VALVES «nec: 


To pass the requirements of 
Boiler Insurance Companies, 
Classification Surveys and India 
Boiler Laws. 















Specify your requirements to us. 


A. COCKBURN « CO. 











DENNISTOUN GLASGOW. 














FOR 35 YEARS 


RECORDING PRESSURE GAUGES OR THERMOMETERS 
HAVE EQUALLED 
BRISTOL'S ror accuracy AND LONG SERVICE. 


More than 60,000 BRISTOL’S THERMOMETERS 
alone are used in every kind of Manufacturing. 








RECORDING VOLT, AMP., WATT 
& FREQUENCY METERS, CONTROL- 
LERS, TIME & MOTION RECORDERS. 


10 Years’ Guarantee. 


Buy BRISTOL’S and Buy the Best. 
J. W. & C. J. PHILLIPS, Ltd., civxon srzeer, London, E.C. 4. 
































Steam Traps 


We are specialists in the 
manufacture of flanged pipe 


work and accessories for the 





Power House. 






















Pipes for ali Purposes and for all Pressures. 




















TIME RECORDERS 


ENGLISH MADE 


ALL DESCRIPTIONS. 


WATCHMAN’S TELL-TALE CLOCKS, 
CHECK THE ROUNDS OF YOUR 
WATCHMEN AND PATROLMEN. 


SEND FOR LIST. 


LLEWELIN’S MACHINE CO. 


BRISTOL, ENGLAND. 
Telegrams and Cables ; Liewellins, Bristol “Phone: 3091. 
See different Advert. each week. 




























LEROY’S COMPOSITION, 


For Coating Boilers, Steam Pipes, &c. 
Prevents the radiation of heat, saves fuel,and increases the power of Steam. 
It is reckoned the cost of the covering is saved in about six months. 

— ALSO — 

Asbestos Composition, ae Mattresses, Asbestos R . 

Silicate Cotton, Plastic and Sompognt Magnesia Coverings. 

















"Phone: 2101 (4 lines). "Grams: Chuck, Leicester. 





F. LEROY & CO., [7 10, Gray Street, Commercial Rd, London, E. 1 


AND AT MANCHESTER. 
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SQUIRREL CAGE ROTOR. 


NOT A COMPLAINT 


LONDON. 


FIRST INTRODUCED 


MANCHESTER. 


FRR SAAS, SRSA AAAS asain te eis ate A 
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SINCE 


1917 























NATIONAL 300/270 B.H.P. VERTICAL HEAVY OIL OR GAS ENGINE. 








THE ADVANTAGES .OF A 


CONVERTIBLE ENGINE. 


At the present time it is cheaper in this country to 
generate power from oil than from gas produced from solid 
fuels such as coal, coke or anthracite, but it is doubtful if 
the existing relations of cost of various fuels will and can be 
Under such conditions it is a great advantage 


maintained. 


to have an engine that can be altered according to the 


most economical fuel available. 


We are able to offer a perfectly sound, reliable and 
economical engine which will meet such conditions, and the 
300/270 B.H.P. engine illustrated above is designed to 


work either on heavy oil or gas. 


It can be started up by 


means of compressed air at a moment's notice, and will run 


equally satisfactorily at all loads. 
oil to gas can be easily and speedily carried out. 


National Vertical Convertible 


The change over from 


Engines are manu- 


factured in standard sizes from 100/90 to 300/270 B.H.P., 


and a few of the advantages are :— 


Small floor space occupied. 


Forced lubrication to all working parts. 


Interchangeability of parts. 
Easy accessibility of b 


tion ch 


be 
’ 





valves, etc. 
Low fuel consumption. 
Low lubricating oil consumption. 


We also manufacture extensively horizontal 


heavy oil engines of 18 to 200 B.H.P. 


type 





NATIONAL 


VERTICAL 


HEAVY O1L" GAS ENGINE 


STARTS UP FROM COLD AND WILL 
TAKE FULL LOAD IN ONE MINUTE. 


THE NATIONAL GAS ENGINE CO., LTD., 
ASHTON-UNDER-LYNE. 
London Office: Australia House, Strand, W.C. 2. 











_————————— 
WHITECROSS 
WIRE ROPES 


THE WHITECROSS WARRINGTON 


COMPANY wep ENGLAND _ 








DOUGLAS FRASER & SONS, Ltd., 
ARBROATH 
MILL GEARING, BELT 
PULLEYS, & ROPE PULLEYS. 
See Wlustrated advt. June 14th, page 67. 

















WRIGHT, ANDERSON & CO., Ltd., 
STRUCTURAL ENGINEERS, 


Come era ag GATESHEAD-ON-TYNE, 
ROOFS, GHEDG, STEEL FRAMED BUILDINGS 
of every description. 


See INustrated Advt. on page 88, issue of June isth. 


RAILWAY & 
WAGON 
HARTLEY sonsaceCASTINGS 


ETRURIA, STOKE -ON-TRENT. 





















THE 


ENGINEER 
DIRECTORY. 


This Directory, which is 
published annually in the 
interests of advertisers in 
THE ENGINEER, may be 
obtained free of charge on 
application to the Publisher. 


33, NORFOLK ST., STRAND, W.C. 2. 














CONSTABLE & COMPANY LTD., 


Publishers of 
“THE ENGINEER LIBRARY.” 


THE PRODUCTION AND TREATMENT 
OF VEGETABLE OILS. 
By ‘T. W. CHALMERS, B Se, A.M.I. Mech, B, 


Folding Plates and Illus'rations. 2i)- net. 


Tas Ewcuse Mecuasne —“A a contribution 
to our kno wledge of the subject from the engineer's 
point of view. 

Navona. —“ A solid piece of work of much use to 
the vegetable oi! industries 


Imperial 8vo. 


THE GYROSCOPIC COMPASS. 
By T. W. CHALMERS, B.Sc. A M.I. Mech. E, 
Demy Svo, Illustrated. 1i/ net 


WHAT INDUSTRY OWES TO CHEMICAL 
SCIENCE. 
By RICHARD B PILCHER and FRANK BUTLER 


JONES, B With an introduction by SIR G@BORGE 
BEILBY, LL.D, F RS: Crown Bro. 4, met 


ELECTRIC WELDING AND WELDING 
APPLIANCES. 
By H. CARPMAEL, A.M Inst.CK., ALBE 

os es 18~ eet, 


Teoumrear Rave “A most valuable aad broad 
survey | of a tndustrial field | in which there are 
of great 


Imperial vo. 





PAPER-MAKING AND_ ITS MACHINERY. 
By T. W CHALMERS, B&e, A.M.I. Mech, E. 


2 net. 
Naroes —" We are glad to reco mareand it to those 
associated with the paper industry. 





rial Gyo. lu a 


A NEW VOLUME. 
DEVELOPMENTS IN POWER STATION 
DESIGN. 

By E. AUSTIN, 
Imp. 8vo. Illustrated. Sls. 6d. 


CONSTABLE & CO., LTD., 
16-12, ORANGE STREET WC. 7. 
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A *Teon"’ belt frequently outlasts several J 
ordinary belts in length of service. It is JF 
woven from a specially prepared fabric 
that resists temperature extr and is 
guaranteed against failure through heat, 
steam or water. 
is specially economical for exposed 
and difficult. drives, Every 
















A length is stretched and tested /'*,-/ 





before dispatch. 


eee eee ereeeeeeeseeeees 
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= OFFICE: : wel: knowa’ Eagle | 
; 1 BROAD : oe teunle of | 
; : : standard oak tanned 

: "leather belting. 


: Write for catalogue : 
: —free on request. : 

















BELTING 


FLEMING, BIRKBY & GOODALL, LTD. 


Telegrams: Telephone: 
** Fleming (Branch of Card Clothing & Belting Limited) 1148, 
Halifax.” WEST GROVE MILL, HALIFAX, ENGLAND. 1149, 


Codes; A.B.C. (5th & 6th Editions) and Bentley s. 











ELECTRIC ARC WELDING. 


Electrode: and Plant supplied for all classes of work. 





ALLOY WELDING PROCESSES, 
14-16, Church Street, London, N 1. 


LIMITED, 
Telephone—Clerkenwell 8850. 























THE SIGN OF QUALITY 


THIS TRADE @D MARK ON 


ANY VALVE, BOILER MOUNTING 
OR PRESSURE GAUGE. 


SMITH BROS. & CO. cHysow, LTD, 


Telephone : 1516. NOTTINGHAM. Telegrams: “HYSON.” 
























































STABLE 


STOCKS & DIES 


Sauere dies in Round Collets 
with Cuide 


ts CHURCHILL & 


3-8 LEONARO STREET 
-enGGn Cl + Shantres 











S STAINLESS STEEL & IRON 


B 
Ss 
Made by the Inventor at 


STAMLES> ) BROWN BAYLEY S$ STEEL WORKS L: SHBFPIBLD 
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How we help 


Enjineers’ 


In this series of advertisements we endeavour to demonstrate 
the diversity of uses to which Ferodo Friction Linings can be 
put. Time and time again we have been of material assistance 
to engineers in providing a solution to some vexing friction 
problem. Our advice is free, and the facilities offered by our 
unique testing and research departments are freely at the 
disposal of engineers in any industry. 


N 5 SLIPPING CLUTCH 
Ow De on PAPER MAKING MACHINERY. 





We were asked to supply 
material to withstand high 
temperatures for a slipping 
clutch on paper reeling 
machines where constant 


stand up to the duty when 
the machines were speeded 
up considerably to meet 
urgent demands. The 
material we supplied is 





N 


slip occurs. Leather pre- giving every satisfaction. 


viously 


PORTABLE ELECTRIC 
DRILLS 


SIZES }" to 13” steel 


HAMMERS 


For drilling Concrete. 


SAWS 


for cutting Timber, Fibre, Vul- 
canite, Soft Metals, etc. 


Weight only 15 lbs. 
SEND on pee Se FULL PARTICULARS. 













used would not 


FIE|RIO/D/O: 


FRICTION LININGS 


abe is a Ferodo solution 
Sor every Friction Problem 


We invite correspondence. 


FERODO LTD., CHAPEL-EN-LE-FRITH. 


DEPOTS and AGENCIES—Lonion. Srsten, Leeds, 
Manchester, Bristol, Belfast, Newcastie, Glasgow, Aberdeen, Carlisie, 
Cardiff, Brighton and Liverpool. A37 





PORTABLE ELECTRIC HAMMER. 


The B.E.N. PATENTS Ltd., eon vale 






































We make the best Hydraulic Leathers on the market 
and invite you to test this claim with a FREE SAMPLE. 


ROSE, DOWNS & THOMPSON, LTD. 


Hydraulic Leather Sz 
EVAPORATORS P:&3-EVAPORATORS.L” 














75, VICTORIA STREET, WESTMINSTER, LONDON, 5S.W. 1. 
SEE DISPLAYED ADVERTISEMENT JUNE 18th. 
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The outstanding features 
of our PATENT HIGH 
PRESSURE HY- 
DRAULIC HOSE are 
its great strength and flexi- J 
bility. 
struction enables us to produce a 
Hose which, whilst actually lighter 
in substance and consequently easier 
to handle, is capable of withstanding 
higher pressures than any other 


type. 


Its special 


F. ReppAwAyYe@ k= 


PENDLETON .MANCHESTER 
BUSH HOUSE .LONDON . W.C.2 


SPECIAL HOSE FOR ROCK DRILL . PNEUMATIC . COAL CUTTER . OXY-ACETYLENE . OIL . STEAM , VENTILATING . SUCTION . GAS, &c. |, 


Reppaway's PaTENT Hicu Pressure Hypravic 
HOSE For any Pressure up to 10 Tons per sq. inch 


‘*HERCULES” 
BRAND. 


REDDAWAY'S IM- 
PROVED HIGH 
PRESSURE Hy. 
DRAULIC COUPL- 
I NG—which must be used 


with our high pressure hose 





REGD. TRADE MARK. 
con- : _ 


—is an improvement on our original 
HydraulicArmoured Hose Coupling. 
It is designed to facilitate its rapid 
connection, and will not blow out 
under any pressure. § Supplied 
screwed or flanged to any gauge. 


SOLE MAKERS 












































































































































JULIUS PINTSCH a.c. BERLIN 027 


Founded in 1843. 5,000 Workers Employed. 





THE GREATEST CONTINENTAL CONCERN FOR THE 
Requirements of Gas Plants ana Gas Works 
Le LH ML UM LUM ou 


Reconstruction of Works & Additional Buildings forGasWorks, Gasometers & Structures 
for Coal Gs, Water Gas, Oil Gas. Arrangements for the Conveyance of Gas. Gas Vans. 


GENERATORS. 


Ammonia Plants. 
Petrol Plants. 
Regulators. 


Water Gas Welding. 
Autogenous Welding. 
Foundry Products. 


Plants for Water Gas. 
Patent Boitr Furnaces. 
Compresso$. 


VACUUM DRYING APPARATUS. 
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THE DELTA METAL his 


DELTA WORKS, EAST GREENWICH, LONDON, S.E. 10. 
(And Delta Works, Dartmouth Street, Birmingham.) 


On the lists of [os Admiralty, Air Ministry, . Office, Ministry of  Munitio “7 India se ce, Post Office, 
Crown Agents for the Colonies, Principal Railway and S 


ie 9 
id 
MANUFACTURERS Tre 


HIGH-CLASS ENGINEERING ALLOYS: 


Strongest Malleable Bronzes. Acid-proof and other Corrosion-resisting Alloys. 
I es F Si Castings, Rods, Sheets, Wire, Tubes, &c. 
“ Winte” Antifriche Metals, ite Brass, Babbitt Metal, “he. 

oS all Aluminium Bronze and Brass, Naval Brass, Yellow Metal, Copper, &c. 


Supplied to pass Admiralty Tests or other Specifications. 











ORIGINAL AND LARGEST MANUFACTURERS OF 


EXTRUDED METALS: 


BRASS, BRONZE, YELLOW METAL, COPPER, NAVAL BRASS, RED METAL, &c. 














THE BRITISH SPECIALISTS. (ONADMIRALTY WAR DEPT. ANOCOLONIAL LISTS) 


HYDRAULIC LEATHERS 


' LEATHERS COMPANY LIMITED ALTRINCHAM. 




















LATHES 


With all the latest improvements. 


Willson 


(SMITH BARKER AND WILLSON) 
Machine Tool Makers, 
EAST MOORSIDE, HALIFAX, 
ENGLAND. 


Westen! Union, 5 letter. ABC, Sth & 6thEd. Marconi. International. 

















M4 Dye ee @ 1 Ol RO 


FIRMA A. F. SMULDERS. 
Engineers and Shipbuilders, 


no) OF & © © Dy DY-Y\ Memes (eo) -t 1B) 





Cranes, Dredging Materials, Coalhandling Plants, Oil Tankers 





Kindly ask us for price and particulars. 


Telegrats : LATHE, HALIFAX. Telephone : Halifax 46. 
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| THE YORKSHIRE COPPER WORKS, LTD. ) 


J “THE TUBE SPECIALISTS "—make nothing but Tubes. LE EDS. 
CUPRO-NICKEL CONDENSER TUBES. 


Copper 80)., Nickel 207. 








Copper 8°... Nickel 15..." Benedict.” 
As supplied by us to the leading Shipping Companies and Power Stations. Recognised as the best for resisting the worst forms of corrosion. 
Lendon Office: 53. New Sroad Street, E.C.2. ZZ 
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0 LENDER Wiss Split Pulleys 


MERICA was the pioneer country in the 

manufacture of wood split pulleys; but there ts 
, iy one European factory turning out some seven 

- F9 hundred and fifty wood split pulleys a day. This 
factory, (one of the Flender Works, which have 
been famous for over thirty years for the manu- 
facture of transmission gear appliances), makes wood 
split pulleys from a famous American design, and mass 
production, cheap labour and low freight are factors 
which are reflected in the low selling price in this 
country. The highest grade wood split pulleys bearing 
the Flender mark can be obtained through Mill Fur- 


nishers at about half the price of American products. 


~ 










CAST IRON PULLEYS 


+ hy bse, . LL. Buchiod 
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FRICTION CLUTCHES 
FLEXIBLECOUPLINGS 





t 





OIL CIRCULATION 
BEARINGS. 























COMPLETE 
INSTALLATIONS. 









Ask your Mill Furnisher or Merchant for details and prices 
of the Filender Wood Split Pulley. If you have any 
difficulty in obtaining the Flender product, write us for the 
name and address of the nearest stockist—we already carry 
over 15,000 assorted standard sizes, although we have only 
recently re-opened in this country. 


AF-FLENDER @ CO 


29, Red Lion Street, Clerhenwellrc1 
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AUCTIONS 


FULLER, HORSEY 


SONS anp CASSELL. 
RSTABLISHED IX BILLITER SQUARE Ix 1807. 
ll, BILLITER SQUARE, E.C.3. 
MECHANICAL AUCTIONEERS, 
SURVEYORS AND VALUERS 
MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &c. 
FIRE LOSS ASSESSORS. 


NOTE.—-A STAFF OF SPECIALISTS attends 
to the requirements of Manufacturers seeking 
New Works or Work Sites and a 


REGISTER OF VACANT FACTORIES 
will be forwarded free on application. 








At the SHIPBREAKING YARD, QUEENBORO’. 
By Order of the Directors Cs and Dan . Ltda., 
the well-known Ship Salvage E: 


Jfuller, Horsey, Sons and ‘Cassell 

will SELL by AUCTION, in Lots, on the 
PREMISES, on THURSDAY, JULY 8th, at Eleven- 
thirty o'clock, 


SHIPBREAKING 
PLANT AND MACHINERY |it 


comprising oxygen ae compressing, and 
storage plant, by the Sxhy-Carbon Co. capacity 1050 
cubic feet per hour ; gauge loco. steam 

Priestman, 


standard. 
cranes up to 5 et oy as Smitb. of Rodley. 


and = @ —— t way type 
wagons, two. standards _ fifty 220 and 
440-volt D.C. motors 50 H.P., 10 A.C. motors 
up to 525 i P.. three Ths 2. awa tors up 
to 165 K.W., el s. ” size 
48 circular type 240-volt lifting Magnet, six 


sets ‘¢ two and “aoe throw pumps, water distillation 
eo ge = —— bie-ended 


lifting frame, Kearns 
No. 23 horizontal boring, facing and milling machine ; 
Richards 4ft. 


Muir combination milling machine, side 
planer, shaping, drilling. — machines ; 
Noble and Lund 40in. band sa metal, Robinson 


42in. saw bench. 
AVERY 30-TON RAILWAY WAGON WEIGH- 
+ BRIDGE. 


three Avery portable weighing machines up to 2 tons, 
chain block up to 3% tons, transporter trucks, 
24in. gauge bogies, turntables, fiat - bottom 
rails, chain, pulleys, capstans, tanks, vices, acetylene 
plant, and other effects 

IMPORTANT NOTE.—Al! lots will be loaded 
FREE OF CHARGE by the Vendors into purchasers’ 


t . or lorry. 

May be viewed on production of catalogue, to be 
had of Messrs. FULL HORSEY and CO.. Mech- 
aupel Auctioneers and Valuers. 11. Billiter-square, 
K.C, 3. 22s 





PARK HALL CAMP, OSWESTRY. SHROPSHIRE. 
SALE BY AUUEION BY 
R? = 


iggall and ll, 
on THURSDAY ay. JULY ist and 
2nd, 1926, at 10.30 a.m. prompt each day, 
remaining 


of the 
HUTS AND DISMANTLED 
MATERIALS, 


including about 
5.000 SHEETS of CORRUGATED IRON in 10ft.. 
oft. 7ft., and 6ft. lengths and 2ft. Sin. and 2ft. 4in. 


wide. 
— ROOF PRINCIPALS, 36ft., 28ft. 6in., and 20ft. 
ep 


5,000 Foot Run of RAFTERS, PURLINS and 
Josie from 6in. by 3in. to 3in. by 2in., in long 


.  e 
‘oot aay Fagg PITCH PINE, 7in. by 4in.. in 


leagibe re 28ft. Gin 
20, Foot Run of INCH FLOORBOARDS, 
4tin. and 6in., in | 


~ 4 lengt 
MATCHBOARDS, 4jin., 5iin., 


.000 Foot Run 
—< Gin. in long lengths 
ATHERBOARDED HUTS, 60ft. by 20ft., 
dismantied in sections, ready for re-erection 
20 WEATHERBOARDE eves. 60ft. by 20ft., 
wy matchboard and three-p 
GLAZED W DEN. WINDOW SASHES, 
oe 6in. by 3ft. 10in., Sft. by 3ft. Sin. 3ft. 10in. by 


ft. 10in. 
100 Single Doors, 7ft. 3in. by 2ft. 
80 Pairs of Double Doors, up to att 7 7ft. Sin. 


4000 Sheets of Three-ply Wood, 5ft. by 4ft., and 
numerous other effects. 
ull particulars in catalogues, June 22nd, 


ready 
1926, to be had free from the Auctioneers, RIGGALI, 








and RIGGALL, F.A.L, Old Market-place, Grimsby, 
Lincs. ‘Phone, 3166. 2644 s 
SLITTING 


SAWS 


Screw Slotting Cutters. 
JOSEPH THOMPSON (Sheffield), LTD., 


TOWNHEAD STREET ENGINEERING 
WORKS, SHEFFIELD. 











YARROW, 


GLASGOW. 
LAND BOILERS 


ELECTRIC POWER STATIONS 
AND FACTORIES. 


Che Engineer 





1926 


JUNE 25, 
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AUCTIONS 













AUCTIONS 
By Direction of the v. pberereanae, and District 
TO CONSULTING » COLLIERY ENGI- 
NEERING, xp UNDERTAKINGS, 
LIGHT RAILWAY D CATES. AND "OTHE RS. 
HART'S BRIERLEY HILL, 
SALE OF COMP IC POWER PLANT, 
WITH ILERS, 





‘Yeeil “tities aa Cs. F.AL, 


Tecel ved Sactenats E. 8 
AUCTION” (anless dis oe aiyh os by 
Heeg— on WED spay he ‘JOLY. 1926, at 
a.m. y. 
WHOLE OF THE VALUABLE 


ELECTRIC POWER 
PLANT 

IN COMPLETE WORKING ORDER, 
Comprising :— 


3 MULTIPOLAR. SIX-POLE,. COMPOUND ELEC. 
TRIC GENERATORS oo coupled), by the British 





»-Houston Co. 

THREE 170 st a HORIZONTAL SURFACE CON- 
DENSING TANDEM COMPOUNDING ENGINES, by 
Ball and Wood. 

1 WORTHINGTON SURFACE s COMBEESER, com- 

wi Centrifugal Pump, ectric Motor, and 
wards’s 3-Cylinder Air Pum 

8 ARON WATTMETERS, 1 OIL SEPARATOR. 

sw Xx go with 3 , Generator Panels com- 
plete, 1 B.O Panel P 1 


SHIRE BOILERS. by Danks, Bethorven. 
2 DOUB noe SOS sP waeD PUMP: 
H OIL SRPARAT. WELL COMPL RTE. 
1 GREEN'S ECONOMISER., T with Electric Motor, 
Starter KS 
TER SOFTENING TANKS 


2 10,000 
BR sepantty 
STORRS. Shae FARTS. MACHINE TOOLS, 


ITU 
‘AL, CAST: and waovews TRON. 


(each 


on modern vp o 
Cont railway. col , and — eed undertakings, 


and is ft working 
CAN BE TREATED FOR oY PRIV ATE TREATY. 

INSPECTION INVITED. 
Auctioneers. CECEL CARISS and ©O., Machinery 
55. le- Birmingham, from whom 
all further particulars and permits to view may be 
obtained. Telephone: Birmingham Central oom 
2751 3 





BY ORDER OF THE CONTRACTORS. 
KENT.—ISLE OF aus AERODROME, 12 miles 
from oe, oo Pet oe Station, on 


VALUABLE "MACHINERY 
AND BUILDING 
MATERIALS, 


comprising >— . 

4 Generating Plants. with 20 to 50 H.P. Dixon and 

aw ae Engine, complete with 2°5-Volt Dynamos. 
ty-five 225-Volt Bieter on Slide Rail Beds. 


122 2-Voelt Storage Batte 

21 H.P. ry. ol nine 

3000 Lb. pressor, by Peter Brotherhood. 
Three 6- aon 15 H.P. Westinghouse Hauling 


Winches complet 
it Buffalo Ventilators, Atted with Engines and 

12 Saddle Boilers complete for central heating 

2 Vertical Boilers complete, by Cochran saa ‘Co. 
(Annan). Ltd 

Cireular Saw Bench, Electrical Track 


Lathes, Shaper and Pvlisher, complete with 
comntershatte 
mantity of Shafting. Pulleys. Brackets. 


Q 
Belting, and othe Machinery, Electrical Fittings and 
Spare Parts of all descriptions. 


2000 Sa. Match Roofing and Floor Boarding. 
150,000ft. Run of Quartering (llin. by 3in. to 
4in. by 2in.). Ler) 


50 Tons of 4in. Radiator Pipes and 70 ee. 
100,000ft. of liin. to iin. Conduit Pip 

5000 a Iron Sheets (10ft. ‘to > aft.) 

2000 Glazed Stoneware Pipes (12in. to 4in.) 

Sundry Drain Fittings end! Manhole Covers. 

Fifty 400-Gallon Galvanised Iron Water Tanks. 
Large Quantity of Reinforced Glass Sheets. 
Quantity of Windows. er Roof Lights and 

Frames and Eaves Guttering. 


20 bt peg a and Timber, Buildings, varying 

from 40ft. by to 10ft. by 10ft. 
2 Bulk Petrol Installations. 
6-Bay Steel- Garage, 60ft. by 30ft 
2 —— Looms Garages, 50ft. by 27ft 
4. by AUCTION by Messrs. 
H. and R . Cobb, 
with Messrs. 


Mere gan ‘Oakley & Garrard, 


the SanunEs. where facilities for water, 
ports are immediately available, on 
WEDNES DAY. meyCLY 2ist. 1926, and the TW 
FOLLOWING DAYS, at 11.30 a.m. each or. 
the 


For further particulars apply to AUC 
TIONEERS -as above, at 4/5, is street, 5S 
James’s-square. London, §.W.1, and ¢ athedrai 
Chambers, Rochester. 2726 3 





By Order of the Tegaidater. 
Re AZE and WELLS SUTHERL AND 
WORKS. ee ROAD. “cus ICK. 


PLANT, “MACHINERY 
AND TOOLS. 


9 hand screw 


Including 10 capstan and other lathes, 
+ agg ae ove catty press tools, No. 18 power 
sensitive and 2 Denbigh 


M) a. P. and 5} H.P. electric motors, 


ariiting machi thihes. 
parallel and leg 


electric dynamo, by Cruickshank ; 
vices, nickel and copper plating plant, furniture, 
including Barlock typewriter, filing cabinet, miscel- 
laneous stores and effects.— Messrs 


unn, Soman and Coverdale, 
are instructed to SELL by AUCTION, on the 

PREMISES. as above. on TUESDAY, 29th JUNE, 

1926, at 2 p.m. precisely. 

On view day prior to and morning of sale.—Cata- 

H. Partridge, Esq., 











HENRY BUTCHER 
& CO., 


ENGINEERING 
AUCTIONEERS, 
Specialising in the 
VALUATION, SURVEY, AND SALE 
of 


FACTORIES, MILLS, WHARVES, 
WAREHOUSES, ETC., 
also 
PLANT, MACHINERY AND 
EQUIPMENT. 
Fire Loss Assessors. 
63 and 64, CHANCERY LANE, 
LONDON, W.C.2. 


Telephone : Holborn 5474 (5 lines). 
Cables and Telegrams: “ Penetrency,” Holb., London. 





FOR SALE 
Continued from page 8 


poR (SALE, 73 xH.P. B.T.H. MOTOR, D.c. 





Estastisnen Oven 75 Yaans. 


Warariey Kirk, Price & Co, 


SPECIALIZE IN 


VALUATIONS 


AND 


SALES BY AUCTION 


OF 


NGINEERING WORKS, 
PLANT & MACHINERY 
OF 


EVERY KIND. 
LONDON : 46, Wartine Srreeer, E.C. 4. 


MANCHESTER: 16, Acapar Sevane. 
NEWCASTLE-on-TYNE : 26. Cotassowoon Sr 


Heber Radford, Son & Squire, 


BNGINBERING IRON AND STEEL WORKS 
VALUERS 
CONSULTING ENGINEERS. REFERERS A¥D 





hy with Starter, Nails, Pulleys. 
and Driving Delt, ta Tunning x at ; £120 ST oe 
THE GIMsON BHO MACHINE co... Ltd oz ord, Shefield. a 
Ulverseroft Works, ter P2042 « Tovegrams, 





YOR SALE. THEODOLITES. 
DRAWING a a 
CLARKSON'S, High 


SECOND-HAND 
Holborn, W.C 
(Opposite Gray's Inn-road). 


Sa: SALE, LEVELS 
ING INSTRUMENTS, gqookD. a 
CLL CRRSON'S. Holbo' 


( . , ‘Gray's papeea) ‘ys 








ranes—Electr ec, Steam, 
BaND 
err 
GEORGE RUSSELL AND CO., LTD., 
Motherwell. near Glasgow. Spl ex 173 








18, Ng gallons per hour, 820ft. head. 
&5 H.P. LOCO. TYPE BOILER. 

30 HP. DITTO. 

NEW “ at yy 8 “e ““R’ TYPE OIL ENGINES, 
45 B.H.LP. B.H.P., 22 B.H.P. From stock at 
st ae 

P. ‘* SULZER a, STEAM 
INE (BRYAN pore ondenser 
a BEI. —_ w= i "GENERATING 
SETS. 175 K.W 100 K.W 5 K.W. 
ane PUNCHING. ‘cnt BENDING MA- 
75 H.P. “*‘ NATIONAL ”’ Z.A. Type GAS ENGINE. 
: MIXER (RANSOME), ? yard. 
MORTAR MILLS with ENGINES combined. 

RTABLE a4 Y MATERIAL at competitive 
prices, large soars, o bend. 

» and 1 yard 





OR SAE Ive toeue Suet viaan-tues | Nl Cw Conveyor Co.,Ltd. Smeth- 
2 ep! wick 
se PERT nt as | Apt men fee Pome, 
Office. ‘ veying Machinery. Structural Steel W > Snes. 
Castings. &c. 
OR SALE. oe eae USED AND 
Rlecongnvgs ize ttmane. 1m sr | CAMPBELLS & HUNTER, LD. 
or bee ee STEAM DERRICK CRANE, SPECIALISTS IN 
wetaie' Sef usmex ,ruusowersn. »| DRILLING AND BORING 
HO ONTAL TREBLE-RAM PUMP (PEARN)., MACHINERY 





FOR ELEVATORS AND CONVEYORS, 
ALSO MALLEABLE IRON OHAINS, 


APPLY 


EWART CHAINBELT CO., LTD., 
DERBY, ENGLAND. 


being an amalgamation of the Ohain Belt Engineering So. 


and Ewart’s Chain Mfg. Co. . Bngland. 





SKIPS. +! capecity . 
JOSEPH PUGS and SONS, Ltd., es ma 
ox. 


Hill, Bristol. 





jOR SAL. E, 1000 H.P. TRIPLE-EXPANSION 
ENGINE, in exceptionally goed condition and 
under steam. Private y. Low price for quick 


sale.—Box 113, G.P.O., Birmingham 2645 @ 





Goin, LOTINE —h- y=, by Holeroft, Sft. Blade, 

and d Donald BAR “SHEARS, 18in. biade, 
aouble geared. for belt driv 

Craig ys a Donald BAR SHE ARS. 18in. blade, cut 


>, i r rd. 
PUNCHING MACHINE. by Craig and Donald, 
m.. “pin. in din., both gaps 24in. Can be arranged 
for motor drive 
E. PUNCHING and SHEARING MACHINE. 
18in. ehear blade, 18in. gaps, pair 36in. by 6in. fiy- 


“BLACK HEART” 
(ABGD, TRADE MARK) 


MALLEABLE CASTINGS 


FOR ALL PURPOSES. 
SOLE MAKERS : 
LEY'S MALLEABLE CASTINGS CO., Lia 
Vulcan Iroaworks, DERBY. 





HARPERS LIMITED. 


See page 52 this week. 





5.5. F n abeas 3-Sin ont. SHEARING MACHINES. 
punch an oo D a.’ n, 

Very “ARING MACHINE. 
14pin. 18in. gap. cut Sin. 


abeor ’bi Gin. ot x, 
cold (blue print a ae 
Li Stock of 


AM SHEARS for al! erpooss, 


e 
Send for A to JOHN CASHMO Great 
Bridge, 5 L ane 6 





opm ¢ a TEAM ENGINE, by 
?-_— Dy asin stroke. 
ROP VAL oy CROSS COM- 


GINE. by ¥. rope fly-wheel, 
cyls. 17in. and 28in. by 86in, stroke, jet condenser. 


INCE FORGE Co., Ld., WIGAN 
Hammered or Hydraulic Pressed 


FORGINGS 


sell ccaahasite Black or Machined, 
20 Tons. 





HA — H. GARDAM and CO., Limited, Staines. 
\° 2720 a 





IL- pyrene LOCOMOTIVE MULTITUBULAR 
circular fire-box, heating surface 
ity 4000 Ib. ‘pecking 


STONE BREAKERS. 


BAXTER’S PATENTS ARE THE BEST. 


Ww. H. BAXTER, [4., LEEDS 





uare i . Immediate delivery. 
her apply, RUSTON and HORNSBY. 
Ltd.. Lincoln. 2516 @ 





NEW HORIZONTAL TRIPLE-EXPANSION 
STEAM ane 4 Sulzer, with two cylinders 
in tandem, high an pressure, 1360 (indicated) 


srmcnrioaticix Like LOCOMOTIVES. 


R. and W. HAWTHORN, are O0., Ltd., 


TANK LOCOMOTIVES. 


BQUAL 10 





Ps lest details on application to— 
i. DOUGLAS and CO., Ltd., 7, Victoriastreet, 
Westasinater, 8.W. 1 (Vic. 1669). P2033 o 











GEORGE WAILES ®& CO. 
































yous be £3000. 

















e 











Piss 





logues of the Liquidator, 2 
FCA. M h Partrid : > NE 25in. Swing SURFACING and BORING | 
Chartered Accountant, 3 _ =. Fe - LATHE, with 2tin. chuck, by Dean, smith| ENGINEERS, MILLWRIGHTS AND 
W.C.1; of the Auctioneers, Messrs. DUNN, | and Grace. FOUNDERS, 
SOMAN and COVERDALE, Crosby House. 36-37, ONE 25in. swing 8.5.8.8. LATHE, with 24in. fas clmintinn ciddihes thanadiitnn o 
Great Se. att we P= 3. Telephone, Avenue 1506. by Lang, 3ft. Gin. bet. . 
retints 7. = OS rr ea Faebucte Lat 30in. Gardner PIN TURNING | ALL CLASSES of SPECIAL MACHINERY 
o of or ° 
2 ONE } Sin Ott, by, GM. Sin. Sigh PIARENG either to Patents Specification or Drawings. 
poten call FP "by a. We snd Con. motor drive. | Also the designing of any invention of speciality, and 
Al | ANY. Ltd under the personal supervision of the patentee. 
BUSINESSES and PREMISES oe we. MACHINE WORK OF EVERY DESORIPTION 
Riche. Cat , Speciality: MAOHINE CUT GEARS. 
Telegrams, yfrandow, London 2700 a : for all 
R2esee in Glasgow. ae wt ay ORKS Transmission Fittings ot every deseription. 
ACTORY, consisting of modern batidings, TO: ROPES, Hal! Price.— 
containing approximately 40.000 sq. ft. of | acco int 200 Tie LoNpoy ELECTRIC Frew crayon GEORGE WAILES ®& CO., 
Eas, and water, inpalletion. © Tnumpedinte pomeaion — ee Sea eo 
esser weap Ox c.0 8 ver 1 
Service, 180, Flect-street, London. 3746 500 Boe. ~a Bellis We favine ron eee wEW rene Be the exe 
ag iad MACHINES & TOOLS. 
SMALL ENGINEERING FIRM. London District; WARY W. GARDAM and CO., Limited, Siang 
» map w uring @& 
eles thie 9 er neater de - ‘istribp tion vor tricted BABOOCK WATER-TUBE BOLLER FOR eS ” at" P"retter lane, owden. 
through lac! of capi tal. va could "be ar 192: 25,000 Ib. 3 evaporation, Ib. and, publiaed we Dubiished by Antoun RowaLp 'AUGHAN 
amicably and part could remain. Figu d complete, with Stoker an ter, 2 ENGINEER 33, Norfolk Strand. 
perhaps une — Adasen, “2740, The “A new. —HART, hgrove-road, Middl bi h as the Parish qm. Clement Danes, ipa the ity of 





